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ME story of the Hamilton Watch 
18 told in a handsome booklet, 
called “The Fimekoo) er” It 

rte! 
to ev ery one -w phe 3 CL nekderina 
the purchase of a fine watch, 


“The Timekeeper" grves the 

reason why over one-half of the 

Ratlroad Men on American 

roads where Official Time In- 

| spection & maintained carry 

Fogincer Ft, ¥ Marbee of the fre ei 6 Hamilton Watches. We gindly 

Cea ees (foes Mh GNy ONG iieEneee tn 
> arog lien ingore He the pure hase of a fine watch. 

The Hamilton Watch is made in standard sizes for men and 

women and 15 sold by lending jewelers everywhere at 3.58.50 

to $150.00 for complete w ntehies, hmed and adjusted in the 

cases at the factory. In some models, movements only may 

be purchased, so that you can own a Hamilton Watch, using 

your present watch case, at a cost of 312.25 and upward. 


Ask your jeweler. If he can not supply you, wnte us. 


HAMILTON Wares COM AD Y, SENNATL ARIA 


All Harulinon models = ae Hamilton 12-Size— 
Wmtratedeaiddeicnhbed = tHinmeest ly J er 24 
in oar booklet "The jewe] [2-cre watch 
Fimeberper,” a copy of i mide in America Sold 
which will be sent yoru | —_— oom plere carly 

4 GPO requcsr, ! _ 





“Mention the Geographic—It identifies you." 


It will pay you to place your next policy 
in the Postal Life Insurance Company 


Asvete +s A eae Ti Ee 7 rr) fnavranes in force 
Re na [912--STATE DEPARTMENT AUDIT— 1912 pera ien fe 

Phi trinunial awelit, just concluded, was a oiost exhaustive Inquiry, nade possible becouse 
the Company oliminates all branch-offiees anc: agents, conducting its business ayer one reef— 
frriiti vi sity le headquarters, the Home Office in Now Vork, 

‘Che inquiry was nade thorough becaus: it was the first examination since the Postal absorbed 
dtiother, atid & laner company, anc also betwee tie State Soperintendent Sanger that his 
oficial report woulil be a practices) obrtification of the Company to other State Superitendents: 
the latter, mincful of the righ] New York requirements and of the stict supervision of its 
Insurance Department, have_ogrecd thar qauwyfuer weernring wt te Nae Fork Stote shentarids 
Roya pat gecepinl Tat acrntirar on inner wil, 


The outcome ts therefore flattering to the Postal Life, 
and commends it to thoughtful maurers everywhere. 


The Chief Examiner o/ life Superintendent Emmet, in 
covip TES lv atest | Terstiitee ar TeG tia | bleed venti chee 
pubiniiied to the Hoparmbic Kzaminers: Report December 





Willian Temple Eramel, Super: Net Cost Loweat in the loth TOS, calls «pecial atverdtioan 
intenchent of lasurane erefcrs to POS TAL fom = ots the writ ing of insurance by 
thie ve nentor ar fae Fy unl # i ii) A= bringer inigy tie policy 
routs secored bry the tehn-agency because bolders tile ootinunncation 
methorl, and tothe progress of lit. Commission [iyidends, oo» } with the heme wtiee, wed states 
the Company In bringtog. its iterate | that the report shows a jrzerat/ 
oranizition ton Adina cme rt adele poate A nied ale fo BA! Ne catiian 
af eftciemcy. He ads whut the tf. Renewal-Ceecsasion Divi> [ie ey or Cempeny. There le 
cot of securine business by denade 22: CMfice-erpenet Laing mertt, be furthermore sintes, in 
wdvertining an cormvspHulence | | the health: work oof the Medical 
Aunt Hof falreetied prtu tata, with | b Department, not only to the 
the now husinces written; the ( Company and its poli yhold crs 
botiocheeettiog expense will : id but fo fae pened! Pit ae sel 

therefore, as contended ly the 2 _/ ‘articular reference is mate 
Company, ditreane [rnin yer * te the ater eo Hiigeathoen ses 
tovear Healoaddathatyart | spare ntead tit hires geen Fat in." the rem questions: with POS 
of the onsat of advertising should Jd. The Usual esntinaent pails re TAL policvholders, He speaks 
be charged to esti business, a4 ele tg sett ane Yet te paren eer cof Tybee 
continued publicity has-a ten ef wach perm efor Ubew frm Po mmvepcles ay the dcorael tieupe ey fates Evy 


dency to keep up the conmdence 
ef policyholders and retain then, 

The examination onvers many 
pages of a printect document 
on hie al the Staite Dein irtineril 


ness, crcl) FA ou Cae gers 
Aare fern miadr wotuittrafaated. 
oe fie Core erprneds- 
fone me Tele! vor Aeffernicel if 


fee nae proper iy. 





‘Thits is the Caiipany conumended by the highest authorities to the public, 
The official endorsements, the conduct of its Isuisimess throwe th publicity chon 
nels, and its operations subject to the United Stures postal anthorities. carry 
confidence to intending insurers, as well as to its-own body of policyholders, 


Total Assets and Liabilities 





At the close of the om JV. Leen ne i Gey haul Livlee Clie Ceampany’s feseereis gol fther assets ‘tite ies te 
$50, (ho, THO insane) in tetces, the gubkey and other bea proved securities. bocenacat he stade meatibchtel  euibeenind 
thes wire ‘hilly comesd br statntory ane degartmental meerres fends - bahds ane mortgagor, real estate, policy loana, accrued 
mintaunting to 810.039.510.100, weitie in ence ft sitoke te =«=6ointerest, deferred et: feet la iid, rani tn imnk- and Yano 
pullcphoiders of S226, 474,545, other there ges poting £10.250,384.65. 


ivi writing ile & ey eae for partir ler foe Fooraal(, Beas Wire! First, poner fall newe: Seceed, Foor 
One hi PALL | Third, the aout dutta af rourbiev, Aladin atte o THE NATIONAL fl ANG TA PHO tor Fe oriary 

war inmind oo acest Wl Ge eth te wlett vag, The POSTAL dispanree @lth agenda, and pare to yaw 
in qech of credits you in equlrelont dividends, or pald-op inerrant, Min amon of ageney one oon 


POSTAL LIFE INSURANCE COMPANY 


Wa. R. MALONE, President Postal Life Building 35 NASSAU ST., NEW YORK 


‘Geographic readers may depend upon the character of-our advertisers.” 


“The only book, except the 
Bible, which has followed the 
Anglo - Saxon around the 



















‘Lith Editon) 
(Published by the Press of the University of Cambridge, England) 


“The Most Successful Book of Our Time” 


Wherever the English langage bs anaes —rned this TCTs in all civilized countries—the New 
Encyclopactia Britannica found a ready market on the first announcement of its publica tian. 
lt was recognised by scholars and by book-buyers generally that o new edition ot thik stundin 
work of reference had become an imperative need of the day, 

The sale within a few months braned into thogands and then into tens of thonmiands of sete Tt was seen tbl 
emdieiey ptitolis hime methods coubel mot suttice bo cope with so extraordinary s demon. “| hen i FeecuurTe neces 
ar wef he cel omies of the Eucvcopiecdia, hat lo coneentorte uhtention monrcly on the manufacture of enough 
coptis LO deliver to those who had alprady subscribed 

fhe freien nro! morte (Ae beginniig af fhe tecond period of tte safe. Of the unprececionted first 
panting (yo.000 seria, 1 .Pia.ooo volume) less than ao per cent. remain uamnsaeath Dhes sta are otetel at ae fier 
cent, = thun the standard price of the previews edition=—a proce made poikihle only by dogge ecopoumers die be 
wholeale traufwcturing orders for puter, binding-matenials, aed princtug. 

Sow this Er .edia differs f ll others: 
How this Encyclopaedia differs from all others: 


The oldest and the neeaat book of laryest cacy clopandin. pret scatong, nas, Peeppeticme,- eel dies tees a 





7 : ech dog we GBerl feet cele EY Gree an epee 
umviversal reference. i ieee 60 ee werk of est, ive ere lia eee heen tebe eo ear al mig Oli 
(peer oak fl Bie eed Lag a isicrw of ET Inne eg SLT ae ay chee err psc itpm ci ee I a I Preakedey fie ge eahes 
alk ii vA rues a ee feb ee elliled ie from [eo heeela tre Tht ee at ee TS Peilbey ot ee oe de Boe af Bee metry '} 
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fete Feet yeni Stench Rees is a dala ite eredie, Tay ame sre mL pres . 
hihi berte ie tke He fartiir Ev ptacsrsial a comeaidilied ip .tew (he suliecs Hd vib pany Sls 1 cotta (Ul en) exmepruheaslee Lee 
ine cede F cece ‘Piedd cake i ped oro ffs a Ce Aru, a ot ee pt eater i sent wl piper [eee el) tee eel Fs 
naar at ivtien i Pepi: ag ek Pas Bees a? ei graces ct evedy tes ot indians i 


Th eels hink whithtbinaceraddare: 7 — dies Te msane ad thusly al abot 
= f f I t J 
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ares, inner tpefetiate onlin! nferalies anr- fot tee cccacy tl the. seers i Ure Lak shell ai irhicee a= te Waid St. AY. 
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eerecid! afer ol pelilleetnia al the =ttto! ofl te pony Ge eee Oe Pe eee "| Mule © =e ili rls nth 
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Oy ee A ae ee Lids i dete oe ie hin lee Elede ai _ 2A ao theta eae ion Lor Feces Plieagpeesiet Ls inl Hie few 
Titties. Uae os oo | are pre pebal ling | that mers Gull five) ees 


Hi sicbs poi Belli 


Printed on Real India Paper (Imported) 


Te lanai Geet) a ‘ee feelin el eeriing ol jotrcting tke lng eh Aw BO ees = 
thin, tut airompran ops bacia pee (Engiek-aeede), ee requiee ful wee Foch thigh, tas 
slike b= Paced Sti: Brtieice mewereew es foeeiie ork bee bbe Seti ty ole eters ore! 
em fated EP & priutect alee an decree beni [ort ead bole 24, laches tek 
1 Ses eye tis ei nling 1 peg, Se eeny ae Pa 
prs is] PP scars | iT, Feil jar > ini, Sala, SFE lini leie wl 
Saat, SH Se i ee ey pee Sp epee, 
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“Mention the Geographic—It identifies you." 


BUSINESS MEN—Merchoants, Manufac- 
turers, Bankers, Architects. Contractors, 
Cl+rks, Commercial Travelers: gl 


PROFESSIONAL MEN—Mintsters, Low- 
yers. Woctora, Dentist, Inetroctors—as 
well na others—aore in constant danger, 
not only from occidents bke the above, but 
from sutomobiles, street cars, and other 
veticies, burhhing operitions, electric wires, 
slippery whlka and many other causes of 
neciients, 


The. .HTNA LIFE hos dasied Accident 
policies for more than 22 years, and hos 
paid over-Ten Million Dollare for Accident 
Claims: Ithas iagsned Health policies for 
Id years,and patd over One Million Dollars 
for [ines Claima, 


Gas anda Cigarette Did This 





" il . 2 = Fn ere A 

a oy a ie a a 
i a I # + mu = i a [: 7 = 
=a = 


YOO are not immune from accidents of 
iliese, Then why not protest your in- 
come with an Accident gn Health policy 
in A Company of unquestioned strength 
am with a well-earned reputation for tair 
heen. 

The -ETNA LIFE hos ossets | 
of over . 2 - S01) ie, Mh 


Tts reserves for future claim 


{myimente ire 8 = r Ss, O00, 000 
These reserved ore considered 
niequate- to pay all future 
claims, bot it has additional 
gtrength, calle SURPLUS To 
POLICVHOLDERS, of over 11 200, 0 


JETRA-ITZE YOUR INCOME, for any, 
S10. or 225, or Bo) per week, against boas 
by wecident or Ulness, 


SEND IN THE COUPON TO.DAY 


#INA LIFE INSURANCE CO., (Drawer 1341) Hartford. Conn. “oo Teron 


l oe onder GO years of age and in good inculiti Gead me information aboot Accident and Health |meorance. 
My name, business addres, and occupation are written helow - 
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“Here is the Answer, 


in WEBSTERS 


NEW 
INTERNATIONAL 
DICTIONARY 


The Mer-777amMm Webster | 

Even as you read this magazine you Hkely “3% 

 Giestion the meaning of some new word, A +) 0 

> friend asks: “Whatis white coal?’ You | 
y >. seek the location of the Leranforthe /§ 

O u Pronunmation of yujuien Whowos j 

it bong fe s 2 

| te sate ty, Becky Sharp? Is Honnkong a city f 

accuruisaneer. The “ie OF on island? ote, 

SEW CHLEATION tn an —_ 

eat y Ch ONEE in, myolinient te tyre ee 


| Wak fer ton 14 vollime Bet. 1 newers — 
| ell kinds af Quen wilh final suthority. 


“INDIA PAPER EDITION: =>. 


Prine] oe ie, tmgne, eth, eopeneaben Pnatio 
Paper Oupearits ‘fart mis cb 8 jeri. hie 1 ee Aetels 
Jena t printing euctnce resting tr Ft area lily 
elieur brit cesshonia wi tye ape Hl yal omtarries 
We hat & Bee ation by iin ine pepe  Bhoretacre 
ik ohater in we fe vem wee [itt he i ‘ei te walsh! 4 
to uae! One half (he thicknert and weight of 
the Vierubkte Edition Wels bt oaly 7 fia. 
sine hy PR oe hy depos. 


REGULAR EDITION; samp 


















Pri teal og strane boils paper of Cs hig bert baa = 
r Woilrhtieaylo. Bio Da rg rz hinchet Both 
Etithone Rec printe from te j0), GET La Rae ie At iodexad. 
400,000 Words. G000 Illustrations. 2700 Pages. e — “ 
The only dictionary with the aew dirided | =e 5 ina 
r A = aEEs oa 
poge,—- characterized as “A Stroke of Genius,” || feod fumple pages, cmp, we 





4 LITE dor species pages, lMlestrationa, ete FREE oot of pocket mape ff pol noe this Giagerioe 


_&. & C. MERRIAM COMPANY, SPRINGFIELD, MASS., U.S. AL | | =——-———— 
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es 


i Vie fri lips, i oh Py Te. ST) See & Ws a Me ai Pid | 
in, Debs “Mita . th Tia (La eee Cabot 


Wanting boaaerbiaTe ri 


| ut 328-29 EMPIRE BLDG., DEPT. M, DENVER, COLO 
Po siti ONS — ae RUFFER, A. B., Manager 
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—-"" ‘Gaianal Tasty Things from ions Lands. 





4 L Por a tecentetemg we wil wend our palatmble — oe 
= h a a. mh color Lenilict give mgt toll particulars i well oa muy ee 
~~ a 2 MEP eERTIOne for menu: at a. host of dietmctive, 
a i — — fare reaps Adilree 
See OC CRESS A COMPANY importers, 367 Greenwich 515.7, 
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Examine Your Average Morning’s Mail < 
E concede your right to debate with yourself ¢ 
whether or not you want your letter paper to J, | 


t be as ead as the best you see. 5 
if You may not waa? superior stationery—in spite of < 
4 

all the reasons why you s/euw/d want it. ¢ «| 


But if you do appreciate the impressive and inspira- } 


« tional value of fine letterheads, we must ask you to }\ | 
/ concede the operon of Old Hampshire Bond. d ve 
*\ AD inspection of the best looking letters that reach J) | 
( your desk should prove this. The Old Hampshire § | 
Bond Book of Specimens will certainly prove it. d =| 


Ask for this book. You will enjoy looking through it—it ¢ 
vives wood ideas, It shows a wide selection of letterheads and | 
- other business forms. You are sure to find one atv le of printing, 
| lithographing or engraving on white or one of the fourteen Hl 

( colors of Old Hampshire Bond that will express exactly the i 
p teenie -tanr you desire for your stationery. Write for it on your d a | 
_ present letterhead. B 


» = - = = — 
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ie 


HAMPSHIRE PAPER COMPANY, South Hadley Falls, = 


ine oni¥ ¥ paper makers on fe toorid MEAT dared paper @xciuspely 
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“Geographic readers may depend upon the character of dur advertisers.” 
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To make the bathroom beautiful and sanitary 
with “Standard” ware, brings the joy of cleanly 


living to : 
gospel of the daily bath 


Genuine Statdard” fixtures for the Home 
and for Schools, Office Hulldings, Public 
lnietitutions, etc., are identified hy the 
Green and Gohl Label, with the exception 
af one brand af bathe beating the Red and 
Hieek Label, which, while of the first 
quality of manufacture, have a slighty 
thinner enameling, anil thus meet the re 


Standard Sanitary Mf. Co. 


20 Wiest Het ferret 
Git) &, Sibhbioon Are 


Cincinmii . s 
Fi iwtier Ella 


em Yael 
Thai 
Pfui late | pla 
Tiurniti, (im Elie hettniiiial PL Adicutreet (om 
Pitchotrli “= 168 Pedarel fier? = asive 
fi. Fim , «| 200%. Pearth Here Ve ds 

iL ere oil 


1308 Walt Aire Sew Clee, Marsue & St Jaerpe fhe 
Suet 


lilies Flaite Ad § 


Pee Ye. Allee fires 
fil tines Kean, 3) 


the whole household and teaches the 


to young and old alike. 


quirkinetite of those who domme ‘Ptandant” 
quality at less expense, All “Standard 
fixtutes, with care, will last a [eletime, 
And po fixture ® genuine wales of dears 
the eodeanter fabel, In order to avoid 
subatitutian of inter fixtutes, sipecity 
‘Stondard” goods in writing (not verbally) 
and make sure that you get them, 


ALT Waluor fierce = Hamittem. Coy, . SS feck 8.74 
= 8 Det Arenoe. te Leilene 37) Maleate Vlad. Ee 
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Pecan Trees 
For Zero Climates 


He vivre slget Seerieri dtuvve See Trees (ute oolr bhi ee eel) ew ear file tee & 
Viel fete feet peat .cen aime. Boece 8. Vie bard uni Haat bch. parle al 
1 aicteke, eR eooyeitisie map be lee gepe ab fini Pet = oh 
4 . Wear plier li the piipenifin of aorta il tro ha gets tir la Miericzi 
. PT) Atieaine lies ier ate te eee ¢ leew line 1 
‘ FIVE. PAPER-SHELL VARIETIES—Oor (4-peqe Cataleg and Manting YY 
Crasher, “Successful Set | ere: im the Nearth,* silo youd how, when, | 
aed where (i Blank Maile rreeqinnel. 


GLEN BROS., ine. ROCHESTER, N.' ve: 


= Glenwood Nursery : 
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Sins @-Mcatiadial Stunts APODERN tourists are more and 
to Secnanent Aiemaried, | Mere realizing the educational 
_| advantages of making permanent 
the wleasue’ of travel by assembling the various views into 
book form. With the assistance of our skilled artists, we are 
able to remove all imperfections appearing in any of your 
photos, and make halftone engravings better than your orig- 
inal photo, In addition, we plan and print the book for you 
as well as engrave in wax a map showing in full detail the 
route you covered. You are thus assured an accurate and 
permanent record. 





THE MATTHEWS-NORTHRUP WORKS 
“THE COMPLETE -PRESS'™ 
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Cold Weather and Bad Roads 


A combination you will meet often during the next two months. Tr 
‘i il] Test VOuUr motor to the lint. Is Vour Witoar Te acdy ter the test? 

During cold weather the qvestion of lubrication is vital. Many oils 
congeal, become “‘lumpy.” You start your motor, For half an hour or 
a0), until the oil hecomes thorou: erlils heate i, the motor ret practically no 
lubrication. That pluys havee with the cylinder walls. 

Texaco Mator Oil shows a zero eold test. It will not congea] at that 
temperature. During the coldest weather it will Achricate perfectiy. 

When you use Texaco Motor Oil your motor delivers axiniunt power 
4 ith ALTER EPAS TER) Con CHE DESI, ‘Tes tof: Pera “") Wotor Onl conduc tc dduring riins 
of 20,000 milesand more have shown an cute absence of carton ace uniulation. 

T ia Water ( }4| chould Joe mar ail this winter, it t te for sulle in ancl 5 erallon Cans of 


most pom garages und “aupply shops. 
Ww ne 11 | Tour Ligh | For’ instroctive and | interesting booklet, 
ag Minton ou Motor Car,"" aldtess Dee. 
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BOUND VOLUMES 


OP PN 
National Geographic Magazine 
For 1912 


So iniaygazipie ith the world prints m tomy 


wonderfully unkyoe dlsstratione or se many 
ainulating andl instructive articles as the 
SATION AL (GHEMIRAPHIC SLAG ARIE. 


The Magazine for 1912 maker 8 volte of 
1, ROPER, AY ithmore than cheven ‘vudred 
unusaal Pictures. 


Hound im { Morocco, cloth odes, $4.00 
Fowd in Buckram or Chath . . 33.50 
A limited] mumber of bevel volumes for the 
pnt vear, 1992, con be obtutned by ontering 
Ht ofce. 


We can only supply the tot2 volumes: mo 
Proviogs year avaitlokke for itistritvntion, 
Acklress 


NATIONAL GEOGRAPHIC MAGAZINE 
Derr. 
16th aod M Streets Northwest 
WASHINGTON, B, Cc 





MEXICO 
) sf | 

To meet the demand occasioned 
by interest taken in the present 
disturbed condition in Mexro,the 
National Geographic Magazine 
can supply its specially prepared 


Map of Mexico 


\7x24tin., printed in five colors. 


The most complete and up-to-date 


map of this region in existence. 
Price, Fifty Cente 


Avdetrens 
National Geographic Magazine 
Washington, 13. C. 


Pegasttient A 


RECOMMENDATION FOR MEMBERSHIP 


National Geographic 


The Membership Fee Includes Subscription to the 
National Geographic Magazine 


Society 


se Anwual ooanberehip in US. §200; annul ppenliers up abroed, $3.00; Cacada, 2230, life tombershu 


Please make remitiances paveble to Nahonal Cocca 


poetal or eeprees orn. 


- ooietor, meet 2k ok listers remit by A. yf drat 


Meose detach seach fill in blank below and send to the Sccrectarr 


To fhe Secrefary, National Geographic Society, 


Seateeedth ered Af Sheed Av urd fund, 


Mashington, D.C. : 
! nominate 


Address. 


for membership in the Society. 
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_ VIRTUALLY “TWo SHIPS IN One” 
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TiGhT 


— DOUBLE WATERTIGH 
SIDES BULK READS 
as well ge eatendimg froen the 
DOUBLE BOTTOM 
BOTTOM Bit TOP me HULL 
FLOTATION CAPACITY 


and enhancing 


TO THE ee 


THE SAFETY sti VESSEL 


The New “Osonpec” ia the greatest production of 
the premier Ebratials kip bualelere the beige buat 
achievement of their long ond fruitfol experieece 
In constructing many of the largest shearers 
ef recent years anil in ber, will be embodied 
rrerv hong that diittann feorestig he has derioed ime 
the safety of the passengers anal crew, 


sew vork April 12, May 3 
MAY 24. JUNE 14. JULY & 


and regularty therenfter. 


White Star Line, 9 Broadway, New York 


OMficea and Agrucars Everywhere 
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1 POSE MAIDENS GF THE AMSAT ASS. OF ALDARA 


‘Third Series—Scenes from Every Land 


20,000 words of text, 250 wonderful pictures, and 24 pages of four-color work. 
By GILBERT H. GROSVENOR 


fdifor Matic! Geogr par Jfaearine 


HE ‘Third Series of © Seenes from Every Land” m new teady, and forms an 
ceceptongal pid delightful pote. it contains 24) interesting pactarca depictinie 
strange peoples, out-of-the-way corners.of the world, and curious and picturesque 
natural phe nomena Hach rh ture i desenbed with from 50) ta TIM) words of text "T he 
hook ts ncinted on splendid paper and admitabis bound m hueckoam of in Full red leather 
Phe illustrations appeanng in this series have not appeared in any previous Scenes," 

and the volume { i enriched by 24+ hel ghits of tne fours< plor work. No copics of the Piret 
and Second Senes of “Scenes”’ can be supplied, as the entire edition is out of prime. 
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Please aerial jie of Pint Series “Seenea from Every Land,” hewn im 
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FIVE ISSttES (OF 
First Mortgage Public Utility 
BONDS 


4.80% to 5'4% 

These bonds aro wll Araf monroe 39 
lee, Each property is loewte! inp a 
diferent State ~ew York, Ohi. Mich- 
pain, Wisconsin, and Towa, This gives 
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S| 6 tially greater thar the anyount of Towels 5 
=| oulabinidine, whily cornings available  ' 
- for interest are largely in exces ofthe © 
S| (ATA) Tey tirements, el 
Ss Tf vou bove funds toinvest conserve. fi 
a tleely, these Arsisorigoye bondianes By 
z shontd Tike yo etre appeal to your 
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Write for Bond Circelar Na, SBE 
“Conerpation Jnestments 


Spencer Trask & Co. 
lnvestment Bankers 
43 Exchange Place, New York 
ALBAAT—bOVyOR -CWICADD 


Members of the Mew York Steck Exchange 
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THE INFLUENCE 
OF CONSERVATIVE INVESTMENT 


Ti yore ivest votr nroaney properlyst will influesce 
yon ote those with whom you come in comtuct— 
vour children, relatives, wt) frietids, of YoU, 23 
Cit peoraition of Tuisitess Matiager, beeey liyeh «Lass 
bonds for your company, yoo mlvertise iis conser 
vation, hill a reserve for “ming dave" of for hts 
ness expansion, but, best of nll, vou set an examole 
to the diootis, Lundleeds, or thonsatds ln out 
eniploy of howto care formeney whet once acy ured. 

Do you know you can boy bowls on the lnstell- 
frit Plin—weeklr ormonthly payviatentss One cl 
Our customers, & las re Pra Let ri Pipe Caren , OPT 
fjo,000 of first-class bonds bought of ms on the 
Instwllment Plan, representing wysetematic weekly 
piovncnia: Che results mre startling, 

ip wour coupes from bene bougar of & Gonerrrat lee 
hither “Witt depot pone eoivew Lin bettie sepi(l eevee 
thet > ahirtllar ere elemihd ee esorrctsedl in Leryling boca, 
Tel with an ory tent inet Like ines, hinge ah ex periciite 
of g gnkrtes of a res higiy of imtelderat taivestinedtt of optier 
cogle aamosey. Wee kore how to buy, how triadlect sect 
Hes having peal value and of fiom mnfitet-<the bonds yin 
“niet Co veerei. 


CAbf WA ne tiiles erie pieites | hinia 
Martiicipeile Clara cihies a} er Cen te 4. per cei 
Miihiapls (lisse coittreities|, acc © oo ' 
Pick Morten Bills 4 i 1% 9 he i 
Puldic tity, Corpseration, wed 

other welleeecurms boda 2 ' * el ' 


(hot (del Lit fist often contains pommel berger 
Adie teatest. office, Urepertment bi 


WILLIAM R. COMPTON COMPANY 


33 Wall Sreat 408 Otiet Street Lil West Wenree Stree 
Siew York St. Loui Chicugs 


TTy¥ Pa 


How to Select Investments 


Th is: quite reasonable lo suppose tht 
the great finmticinl inetitubiom of the 
country are the moet carefial and pordi- 
cows purchase of thon areal ort- 
pases: Uf this te, [tbs otetone that 
BE UE ET oe te beg ties] buy auch boyers met 
pees stl t hae Guilifontions nectssiry 
for the correct disposal of fans, 


We have a niamber of Tends, Welding 
as hvh as 52M), 6 which have beet 
purchased by many of the noe. inrpor- 


unt lank=s insursante Cnt wes, iy 
trostece and which, we fre], ane sitited 
Lo Cutpervative (tivate biwestors. 


Tie Ajaals are cecinole! de ane Cc 
ae. wa, fetid 


A. B. Leach & Co. 


Investment Securities 
149 Broadway, New York 
Chicegs Philudsiphin Bosisn Leodin 
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Would you refuse to 


Increase Y our Income 


and at the same trme 
Improve the Quality of your Security? 
Certainty Not—yet 


perhaps untenscicnsly vou are doi 
so When you refuse to investiieate 


FIRST MORTGAGE FARM LOANS 


We have prepares a booklet which furnishes 
ample evidence of the eyperiority af Fann 
Morvayes Bian inwestime|enl The expenence 
anal op rehaiie of the preslest lavestors ore 
(pmatioct, Their broad espenence should be 
Vilnable to-you in determiniog the question 
of Your lavestnents, An equally imperiant 
piace of thas subject is trented| oleo—iomoethadls 
of handling the Farm Morimer business to 
intniure aafety. Send vour mame and address 
with this Wmstrated taookTet will be sent yon, 


WELLS & DICKEY COMPANY 


McKnight Building 


Fstublished p= 
apltal eed partis, Fy peo 
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THIS CHART SHOWS THE TREND OF 
THE INVESTMENT BOND MARKET 


AND THE STABILITY OF STANDARD 
PUBLIC UTILITY SECURITIES 
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“The Most Satisfactory Bonds” 


LSE LEE TQ! 


HIS booklet presents un vccurate, broad and comprehensive view of 
investment conditions covuring « period of five years. [t gives numerous 
comparisons, reflecting the results of carefully compiled statistics, 

und shows the relative investment pesition of standard Municipal, 
Roajlroud, and Puble Uulity Honds, We consider it indispensable to the 
mvestor Whe Wishe: lo secare an accunite knowledge of the investment 
possihilities of Various types of securitics. . 
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Live are Contemplating investment, you may profit materially through wn 
accurate knowledge of the actual results derived by investors from the place- 
ment of funds in Municipal, Railroad, and Public Utility Securities. 

(he above pomtfiilet and our ccrrent general fist of sound bonas will be for- 
warded, porlage prepaid, an regued! for desoripiee tiferainre ANTS, 


N. W. Halsey & Co. 
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THE RECENT ERUPTION OF KATMAI VOLCANO 
IN ALASKA 


An Account of One of the Most Tremendous Volcanic 
Explosions Known in History 


By Grorce C, 


Mr. Martin ts the geologist of the C, 


NLARTIN 


4. Geological Sarvey whe directed the 


National Geagraphic Society Alaska volcano researches in 1912 


| (HE volcanic eruption of Mount 
Katmai, Aloska, of Jume, 1912, 
was undoubtedly one of the most 


violent eruptions of historic times. 

This i pe was one of the least 
known of the many Alaskan volcanic 
penis, amd had been ‘so long donmant 
that there were apparently not even local 
legends of its former outbreaks No 
observed warnings of ite- renewed activity 
were given other than eopinis steaming 
atl minor earthquakes. These attracted 
little attention even among the few dwell- 
ers in that thinly settled land, for dozens 
of other volcanoes along the Alaskan 
mast steam frecly from time to time. 
The penk is usually hidden in the clouds, 
ond lock! earthquakes are so frequent as 
to cpaise litth comment. 

Amimg other people than the few local 
inhabitants ond the comparatively few 
others: who have had o¢casion to sail 
through Shelikof Strut, the very exist- 
ence of Katmai Voleano was doubtless 
unknown, 

Then, without warning, on the 6th otf 
June, 1912, the Rata: Volcano pro- 
cluimed ttself by a vinlent eruption, All 
southern Alaska knew of the event at 
onee, for the sound of the first mighty 


explomen carr down the comst as far 
as Juneau, 750 miles away, and was even 
heard across the Alaska Range at Daw- 

san and Fairhonks, distant 650 and soo 
mies Tespectively. 


THE FIRST KRUPTION 


Those who did not hear the sound of 
this first blast, or did not feel the accom- 
anving earthquakes, did not have to wait 
ong tor another form of anniimcenent 
The column of steam and ash rose sev- 
eral miles in-the air and was immediately 
en as dar away as Ulark Lake anil 
Cook Inlet. This cloud of ash was ¢ar- 
ried eastward by the wind and within a 
few hours had shed a shower of ashes 
over all the east end of the Alaska Penin- 
sula, the enst half of Kodiak Island, and 
all of Afognak Island (sée map, page 

Liz}. 
Intense darkness accompanied the fall 


of ashes, Midnight blackness in the day- 


time extemdied os far east as the Kemi 
Peninsula, Darkness Lister! for fo hours 
at Kodrak, too miles from the yoleane 
oat tell as far away as Juneau, Ketchi- 
kan, and the Yukon Valley, distant 750, 
goo, andl Ooo miles, The fumes were 
reported! from points as remote as Van- 
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VOLCANIC CLOC MMRIAG (EK MOUNTAIN WEST OF AMALIN BRAY, (L340) 1. M., 
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The white dritte which cover the rou Horii ate ot snow, bot ath and pumice from the 


Atount Kota is lay far the most active 
of the gremp, and 1s probably the ont 
one whiell cottramuted in any liree way 
to the great woltime of niuitter 
efector in) lune 


anti 


THE THE ERUPTION 


7.500 feet 


SCE OF 


Mount Katenai i 1 peak 


high, situate : relatively near the caster 
end af the Alacka Peninsula pnd of the 
Aleutian, Abouintains. 

The Atnsha. Peninsula mike a preat 


hom, convex on the sotthem sulle, 500 
tiles ti leneth, averaging 50 miles tn 
with, and projecting sonthwestward 
trom the Alaska mamland. It has a 
partly sulimerged extension np the \lew- 
tint Islands which stretches 1,100 miles 
westward toward and with these 
separates Bering Sea from the Pacttic 
The Aleutian rate. like the less con- 
tines: Line of pens on the islands 
trailing fram if, 25 dominantly volcanic 
throcietin ot. there being certainly nine, 
cattal perils bik ial twelve achive or 
latent vou rLT = TE] the Ay levshon Content 11 
end of the belt, “Fhe Aleutian [stlinils 
probally contain a StU) lanwer timber 
(nly Two nt the Viaekn 
Wrangell ated Rdgrecenbe, 


Asia. 
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olconn 


are notaitnated in these ¢ 
att). 

The mountains m thie belt which have 
thoowt tidhications of vyoleanic activity iL 
histerte times tnelide Medioyle. Llano, 
an) St. Augustine, on Cook Inlet. Ke- 
iloulit was active in jarmuary, 1902, while 

Augustine had an exceptionally vio- 
lent eraptron in Olcteber, 1353, 
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The easteromest volcuna kuown on 
the Alakko FPleninsida is Miaont Rugrats, 
whch) wis pretnatily achye: om TesSao 
Mim Katmnt comes next to the west- 


Ward, and has a nearoneyrhber. Mobtnt 
iinet, which seems ta have shared, m 
anwre mviderate Way, fe recent Airtry ity 
There are probably other wimeamed vol- 
CaTics in the neat wicuiity 

Vetmanimnof, near Uhignik, was tn 
eniption on sVugist 2th, Ag. tits. ont 
lireak apparently being, aext to those of 
Kalitai and of St. Angustine, the most 
Viohent known jn Alaska. Parther west 
wid near the extremity of the Aljeka Pen- 
irmmtila i Aflount Pavinet, which has heer 
continmonsly: 4s Sf sith = for TREAT Weil 

The voleances of the Aleutian [slanids 
rr Tele Hh wwe vl-known group at the cast- 
em end in which are Tsanotski, Shishal. 
din, Pogromnt, Akutan, and Bogoslaf, 
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THE ERUPTION OF MOUNT KATMAI 


town in southwestern Alaska. The town 
had long lived upon the memories of jts 
former glories as capital during the early 
Russian occupation and of the presperous 
sea-otter days, New activities have re 
cently come through the establishment of 
salmon and halibut fisheries and of im- 
portant agricultural industries, 

ft was the ‘sparse settlement of the 
district which alone prevented great loss 
of life during the recent ermption. 

The town of Katmai was deserted at 
the time of the eruption, most of the in- 
habitants being at Kaflia Bay, 30 miles 
east of the volcano. 


THE NATIONAL GROGRAPHIC socreTy’s 

INVESTIGATION 
_ As soon as it became known that there 
had certainly been a great eruption tn 
southwestern Alaska the Research Com- 
mittee of the National Geographic Sr- 
ciety nade plans for the investipations 
upon which this article is based. This 
expedition is the beginning of a system- 
atic study of the Alaskan volcanoes which 
the National Geographic Society has in 
view and which will be carried out by 
sate experienced authority on volcanism, 
The awttter was selected for this first 
expdition not as a student of voleaniam, 
but as one who eight years before, in the 
course of the U.S, Geological Survey's 
investigations, had made a crise of 300 
miles in an open boat along this litthe- 
known const, and was consequently soine- 
What familiar with the local geographic 
details, 

A hurried departure from Washing- 
ton, a busy day of outfitting in Seattle, 
and a leisurely voyage of 13 days past 
all the windings of the sinuciws southern 
coast-line of Alaska preceded an arrival 
in Kodiak just four weeles ofter the 
erupticn begin. The protracted Vovage 
from Seattle had its compensation’ in 
that it permitted visits to many places 
which had been affected by the eruption 
and interviews. with many eve-witnesses: 


On reaching Kodiak it was found that 


the revere entter Manning was still in 
port and was about to move the refugees 
from the wninhabitable mainland villages 
toa mew location west of the affected 
zone, Capt. KR. W. Perry kindly wel- 
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cumed the writer a= a passenger on this 
and following craises of the Manning. 
The four weeks spent aboard the Mau- 
Hing permitted the obtaining of vivid ac- 
counts of the hours of darkness which 
the officers of the cutter witnessed at 
Kodiak, and of their subsequent obser- 
vations tn the vicinity of the voleano sane 
elsewhere, and also gave opportunity to 
nee parts of the coast which would ather- 
wise have been inaccessible. 

After leaving the Manning, the power 
achooner Lina K. was. chartered “i 
crises were made along the southeast 
shore of Afognak Island and the north- 
west shore of Kodiak Island, the effects 
of the eruption being this studied in de- 
tail, While in Shelike? Strait watch was 
kept for a glimpse of the yoleano, but 
the clouds Ing continuously tpon the 
Thr, 

Om August 8 the clouds seemed break- 
ing and the sea was smooth, so we 
crossed to Amalik Gav on-the mainland. 
Vast colimns of steam codhd be seen ris 
ing through the clouds, lint the latter 
were not dispelled enough to permit a 
satisfactory view. Two weeks were 
spent on the mainiam! between Amalik 
and Cold bays. During this time many 
mteresting phenomena, described below. 
wete observed, but the glimpse of the 
volcano itself, which was desired inest 
of all, was not obtained, 

The port of Alaska in which Mount 
Katmai is situated and the districts most 





seriously affected by the eruption are sq 


thinly settled that the number of persouns 
who observed the eruption and its larger 
effect is comparatively small, The writer 
has been able to get in touch directly ar 
indirectly with most of these people. and 
they have furnished information of very 
great vahie which could not otherwise 
have been obtained. 


CONDITIONS PRECEOING THE ERUPTION 


Mont Katiiat had been in a dormant 
condition. for an unknown length of 
time, but for many months prier to its 
outhurst it must have beet aoing through 
the changes which & dormant voleano 
always undergoes prior to an eruption. 

A voleana consists of a vent extend- 
ing from the surface of the earth to a 
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THE ERUPTION OF MOUNT KATMAI 


reservoir of molten material deep in the 


earths crust. The vent usually reaches 


the surface at the summit of a mountain, 


composer! of material thrown nut in ear- 
lier eruptions and terminates above in the 


opening known as the crater. When the 


volcano, isnot in eruptiot this vent is 
closed by material fallen in from above 
and by material which was not fully ex- 
pelle! during preceding eruption: and 
solidified there, 
WHAT CAUSES AN ERUPTION 

An eruption is preceded by a long 
centinuing and gradually increasing ac- 
cumulation of pressure from the. reser- 
vor of molten material The eruption ts 
caused! by this pressure becoming at last 
sufficient to overcome the resistance of 


the reaterial which chokes the vent, or 


bya stedden relief of pressure ty fanlt- 
ing or some other cause. The conditions 
preceding the eruption include a gradual 


rise of lava in the vent, accompanied by 


an incrense in the temperature of the 
surface rocks, an increase in ‘both tem- 
perature and volume of the. waters and 
gases given out, and hy earthquakes and 
minor exploshors. 

The initial owtburst is accompanied by 
the firal clearing of the vent and break- 
ing up and expulsion of the detritus and 
solidified lava’ by which it had been 
closed and sometimes by the destruction 
of the mountain, This suddenly relieves 
the utiderlying liquid lava of an enor- 
mous pressure, and results in the rapid 
civing off of the «team and other gases 
which the lava contamed., 

Hot molten lava, especially when un- 
der pressure, has the capacity to dissolve 
great volumes of gas. [t is in the con- 
dition of water under pressure and 
charred with gas, The uncorking of the 
voleano has therefore the same etfect as 
the uncorking of a bottle: of any other 
liquid chatged with gas; the gas rushes 
out, carrying part of the tiquid material, 
chiciy in the form of coarse spray. 

It is this frothing of the lava which 
creates pumice, which is nothing but 
lava blown full of holes and projected 
in a liquid condition into the ate. where 
it cools. The explosion which began 


is then continued in great force with the. 


ejection of a stream of lava-spray or 
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liquid pumice, which is kept up as long 
as the imprisoned guses last. 

This action is usually intermittent, the 
volcano behaving somewhat as a geyser 
anid being subject to the effects of re- 
peated accumulation and sadden release 
of pressure from below. In most cnses, 
after the larger part of the gas is given 
off, the lava Sows quietly out in resporise 
to the pressure back of tt. 

HOW SHOWERS OF ASHES AKE FORMED 

The column of steam and laya-spriy, 
after being blown ott of the crater, ex- 
pands until it is in so rarefied-a condition 
that it floats freely in the sir anil is 
known as voleanie smoke. This prad- 
nally cools, and in se doing becames un- 





able to stp the solid particles which 
gradually fall in a shower of ash andl 


dust. These finer materials are com- 
posed chiefly of the smaller particles of 
spray as they solidified, together with 
detrital material made up of fragments 
broken from the walls of the crater by 
the passing blast, and of pumice dust 
mace by the larger pieces breaking as 
they struck each other or cracking as 
they cooled, 

The eruption of Mount Katmai was 
doubtless preceded by the conditions de: 
scribed above, yet in this case, probably 
because of the absence of near-lw ob- 
servers, none of them except the carth- 
quakes were recorded, Earthquakes 
were felt. at Katmai for at least five days 
prior to the eruption, while more severe 
shocks were felt on June 4 and 5 at 
Kanatnk, Uvak, anil Nushagak. These 
places are 5, 58, anc 130 miles from 
Mount Katia: to the southwest, souwth- 
east and notthwest respectively. 

It seems highly probable that the vol: 
cuno began. to throw ont large volumes 
of gases on the sth, since observers at 
Cold Bay noted that the northern sky in 
the direction of the volcano “looked 
black and storming” late that night, in 
spite of the fact that there was. fair 
weather on the coast. 

THE EXPLOSIONS THAT WERE HEARD Qoc 
MILES AWAY 

Early in the afternoon of June 6 the 
volcano passed into mn state of viplent 
eruption There must have been fre 
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quent cxplomions accompanied fs earth lasted, except for possible short inter- 
quakes during the morning, but few of vals, fot several days. 
hese were intense enough ta be noticed This: explosion was weted at Coyne, 


ata thetance, [1 was only at, Seldovia 
and Nushapuk that these prelininoary 
Morn? exloansms were noted 
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of the violent phase of 
t bbe apyrentiv at 2p. m., 
jene 6 at which tine a terihe explosive 
niu) vurthinake wis teeter! by 2 
Pondry at Cold Bay (see page day). 3 
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same tour 3 hea i 


from the stearier Dara ! 35, 
ram over Slount Katemi, 

onder obseryatwon from this tome 
until te enveloped the Steamer, 6 hour 
later: The saccompunrving views of the 
cloud were taken by John EF, Thwnrites, 
maul clerk of the Mova, just before clirk 
ness shut mown (see pages 154. 155 
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<\] at aeveral places on 
[lttiiing manic rk lakes, at Koweing, 
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Face, | mT alse tear 
thet this tite, although mo-statement of 
hour 73 avaiable, at Timea, 
lee cast, antl Fairbanks, 400 miles 
northeast of the At Lumina 
Hay the sounds were wecompanio¢d by a 
Su iden. ouick motion of the clouds that 
wotld siart and stop, 

lt wit partilinilels at this time that the 
rope of the forse, gray ash which 
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THE ERUPTION OF MOUNT KATMAI 


EVE-WITNESSES OF THE [MUTTON 

= The only people who witnessed the 
explosion from near at hand were pa- 
tives: Two families, who stayed at Kat- 
nat after the other people at that town 
went away to work ina fishing camp, 
left Katmai for Cold Bay on Jute 4, 
aud were in camp on the shore between 
Kanivik and Alinchak bays at the time 
of the eruption, 

Cc, L. Boudry, who was at Cold Bay 
when these people reached there wrote 
in his diary: “They report the Katmy 
hill ew up and threw rock out to sea, 
bit could not tel mor as they whare on 
the road ite Cold Bay—an that ponimicy 
stune in fire whas falling 20 mules af 
that the watter was hot in the Katmy 
bav—after examining ther boat ther i 
found pummice ‘stone the sise of com- 
mon rice.” 


jack Lee, who also interviewed them 


on their arrival at Cold Bay wrote; 
“They report the top of Katma Moun- 
tain blun of, There was a. lot, of 
Fummy stone in their dory when they 
got here and the say Hot Rock was fly- 
mg all eraunel them,” 

These fast two statements of the m- 
terviews with the natives are quoted ver 
batim because exch contains an assertion 
that the explosion wrecked the mourn- 
tain. In this connection it important 
to note the statement mide by Willeen 
Neilson, of Uiamma, as quoted in a letter 
from Thomas W, Hannore. Mr. lon 
more save: “While Mr: Neilson was: in 
Naknek” (he went there June 7, and was 
there at least until June o) “the natives 
fiom the Indian village of Savanosks, at 
the head of Naknek Lake, came to Nak- 
nek vety mich excited They reported 
the tipper half of Katmai Mountam gore 
anil the mountain burnmg wp." 

These people, together with those 
from Katmai, were the nearest persons 
to the volcano at the time of the erup- 
tion, and were In ari excellent position 
to observe what happened, Proper al- 
lowance muat, of course, be made for the 
natttral at wnintertionil exagreration 
duc to the excitement of the moment: 
but the close similarity oF these entirely 
independent accounts, their source from 
people who, thongh fatmliar with dor- 
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munt volcanoes, certainly never before 
witnessed a violent eruption, and their 
agreement with what we would expect 
to happen in at eruption of this charac- 
ter, all confirm them as hein probably 
reliable and acewrote deseriptions of 
whiat occurred at 4 p.m. June 6, 35 seen 
by the only eye-witnesses, 


THE SECOND EXPLOSION 


The activity of the volcano probably 
Sackened somewhat after the severe out- 
break at 3.1m. The next violent explo- 
sion was probably at about 11 p.m. that 
night, at which time a hard carthquake 
was noted at Cold Tay and at about 
which time a strong glare of light was 
observed at Kanatak (see page 148). 

It is believed to be the ash of this 


eruption which began falling at Rodink 


about noon of June ¢, at Afopiiak at 
4. mo of the-same day, and at the west 


end of the Kenai Peninstla early the 


morming of the 8th. This shower con- 
timed without interruption at Rodimak 
fori hours, or until 2.30 p.m. Tune &. 
The ash which fell during this shower i 
the second stratum of fine brown mate 
rial 4+ inches thick at Koeink after 
bene packed down. | 

The people ot Cold Fay apparently 
first realized that n volcano was in vio- 
lent eration on the morning of June 7. 
The westerly wind an the Oth kept any 
ash from reaching Cold Bay, ond appar- 
erty nerther the earthquakes. nor the 
black clowd inthe northern sky had been 
cousidered as having any connection 
with the long dormant yoleanoes. Py 
the morning of the pth the continued 
and increaasmy Heise of thunder ond ex- 
losions, together with the growing vio- 

nee cf the earthquakes, called ‘closer 
attention to the appearance of the cloud, 
which had then risen te a great altitude 
und assumed a well-marked form and 
ether chiracteristics which made tt im- 
possible to confuse mt with an ordinary 
atopm-—cloul, | 

Father Patelin, who was at Kanatak, 
noted that the smoke came ancl dust fell 
there the morning of June 7, though the 
wind continied to be from the west. 
There were earthquakes nearly all day, 
with short intervals between. Many of 
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the earthquakes were strong and there 
was contin rumbling: The earth- 
quakes hecaine 90 severe towanl evening 
that it seemed dangerous to remain in 
the barabaras, one of which neariy fell 
in, so they were abandoned and tents 
ised. That eventing after To o'clock 
came the strongest earthqwake vet felt, 
accompanied by heavy rombling and 
rock-siides from all around, There was 
evidently a strong glare af light from 
the voleancn, it being recorded that “the 
motmntiins were tke aunshine.”” After 
tmitnight he beard a “big nuise fike 
thunder, from the Katmai side,” after 
which everything was quiet and he slept. 
THE THIRD EXPLOSION 

It is important to note the very severe 
earthquake which was felt at Coll Bay 
at 10.40 p.m, June 7, and also at Kana- 
tak at about the same har. At Kanatak 
heavy turbine was heard anil an in- 
tense flure of light came from the direc- 
tion of the voleano. Earthquakes lasted 
all this night at Tianna Bay (115 miles 
distant from Katmai Voleuno), it being 


recorded that “the earth never ceased to: 


move for nearly t2-hours,” Earthquakes 
Were reported from go miles southwest 
of Bagle at 11 p. om June Gory. It is 


evident that these phenomenn marked 


another violent cutbreak of the volcano. 
Probably it was the material erupted dur- 
ing this period which fonms the upper- 
must stratum at Kodiak and vicinity, fall- 
ing there during the night of June &. 
‘The penod of explosive activity and 
OF the ejection of large quontities. of 
soll matter seems to have cease) on 
June 8, the voleane then passing inte ‘a 
less violent but freely eruptme stage 
which lasted all summer and. possibly 
still continues, An immense column of 
steam was noted rising from the volcano 
wherever the absence of clouds cermit- 
ted a view in that cirection, Frequett 
earthquakes were noted on the Alaska 
Peninsula at intervals throughout the 
summer: heavy tiumblitics were heard 
by all who approached the vicinity; sc- 
callal flames were observed from Bris- 
tel Bay: fomés were noted at long dis 
tances trom the mountain, and occasional 
light showers of ashes fell as for away 
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ae Nishagak These subsequent plie- 
nomennk will be desertbed more filly af- 
fer we have considered the conditions 
existing during the fall. of ash from the 
eruptions already described. 


THE #OXN£ OF DARKNESS AND FALL oF 
ASELES 


The material buried into the sir by the 
explosions described above ascended to 
great heights wind traveled east under the 
infitience of the prevailing wind in a suc- 
cession of clouds, The coarser materia! 
began to fall at once, but so great was 
the total volume of material that the 
choids traveled several ‘hundred nites 
before very cotmiderable amounts of) dust 
had ceased to fall and before they censed 
to spread absolute darkness over the 
land and sea, The track of the clouds 
seems to have been to the east over the 
southeast end of Kotak Island and out 
to the sea for an unknown distance, then 
back under the influence of a wind shift- 


ing into the east, so that Cook Inlet, [- 
atta Lake, and Bristol Bay received a 


belated shower. The influence of the 
west wind. at the time of the eruption on 
the distribution of ash is shown by the 
fact that the total amount of ash which 
fell at Cold May, only 50 miles from the 
volcano, was Jess than that which fell ot 
Seldovia, 130 miles. away, and probably 
was littl if any more than that which 
fell at Juneau, which is 750 miles distant, 

‘The nearest to the voleana of those 
within the zone of darkness were the na- 
tives in a fishing camp at Kaflia. Pav. 
Tyan Orloff, the creole Tyone of A‘feu- 
tak, Whe wis with these people, wrote 
as follows to his wife: 


Karta Bay, June 9, 191 

My Lean Wire Tania: 

. First-of all will let vou know of ovr un- 
lucky voyage. | ilo pot know whether we 
shall be cither alive or well, We are awalting 
rath at any mament Of course de not be 
alarmed. A mountain has burst near here) so 
that we are covered with ashes, in some places 
i feet and & feet deep, AN this began on the 
othoot June, Night amd day we fight larapy 
We cannot sec the davtight. na word, it js 
terrible, amd we are expecting death at any 
moment, and we have nowater. AD the vers 
are coveted with ashes. Jost sabes mixed with 
water. Here aré darkness and hell, thonler 
and noise, 1 donot’ know whether i im day 
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THE INTERION OF THE RUSSIAN CHURCH AT LITTLE APU VK, JULY 90, [gts 
The inhabitants of Little Afognak ate nrainly ae scetulants of Russian settlers and belong to 
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or might. Vanka will tell you all about ite 
So. kissing and blessing yau both, eukel-bye. 
Forgive me. Perhaps we shall see each other 
again. (sd is mercifal. Pray for wa. 
Your husharul, Ivaw Onorr, 

The eurth is teepbling: it lightens every 

minute, ff is terrible: Wo are praying, 
WHAT WAS SEEN FUOM A PASSING 
STEAMER 


The outburst on the afternoon of June 
© was witnessed from the steamer Dora, 
whieh was then passing through Sheli- 
kof ind Kupreanof straits, eastbound. 
Capt. CB. MeMullen, of the Dora, has 
given the following deseription of the 
phenomena which he observed: . 

“Lett Uyak at 845 a: m., June 6: 
‘strong westerly breeze and fine clear 
weather, At 1 o'clock p. m., while enter- 
ing Kupreanof Straits, sighted a heavy 
clotid of smoke directly astern, raising 
from the Alaska Peninsula, I took bear- 
ings of same, which I made ont to be 
Katmal Volcano, distance about 55 miles 
away. The smoke arose:and spread in 
the sky, following the vessel, and by 3 
p.m. was directly over us, having trav- 
eled at the rate of 20 miles an hour. 

“At 6 pom. passed through Lzinka 
Narrows, fine-and clear ahead, and con- 
tinted on expecting to make Kodink. 
At 6.30 p. m., when off Sprive Rock, 
which is abowt 334 tiles from Mill Bay 
Rocks and the entrance to Kodiak, ashes 
commenced to fall and ina few minutes 
we were in complete darkness, nof even 
the wafer orer the ship's side could be 
fern. 

“T continued on in hopes that I might 
pick up entrance to Kodiak, but. when 
vessel had run the distance by the jog 
conditions were the same, so T decided to 
head out to sea and get clear of all dan- 
ger, At 7.22 7 set a course NE, by N; 
(magnetic), Wind commenced to in- 
crease rapidly now from the southwest 
and vessel was driven before it. Heavy 
thunder and lightning commenced early 
in the afternoon and continued through 
the night. Hirds of all spectes kept fall 
ing on the deck in a helpless condition. 
The temperature tose owing to the heat 
of the volcanic ash. the latter permeat- 
ing into all parts of the ship, even down 
inte the engine-roorn. 
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“About 4.30 a. m,. next day vessel 
cleared the black sinoke, emerging inta a 
fiery red haze, which turneil into vellow, 
amd by 6 a. m, the ashes had ceased ‘to 
fall and the horizon was perfectly clear 
from west te north, 

“The wind now came from the narth- 
west and vessel was headed for Chugach 
Islands, as the smoke and ash was still 
in the sky astern of us. 

“During the dav Katntai continued to 
be emitting volumes of smoke and could 
be seen at a distance of aver too miles, 

“The vessel was: covered with ash from 

trucks to deck, the decks having ashes 
from 4 to G inches deep, 
__ Made Seldovia June 7 at 8 . i. atl 
Homer at 11 Pm Leaving Bic at 
1.30 p. m., proceeded on toward Seward, 
At 3.30 to 4 a, m. passed through bank 
of volcanic ash. At 7 a.m. vessel was in 
complete darkness again and 1 dropped 
the anchor near Clam Bar until 4.20: 
clearing a little, proceeded again and rin 
out to sea. At 10a. m. complete dark- 
ness again, which continued throughout 
the day until 4 p. m., when we ran out of 
the smoke afea into brilliantly clear 
weather.” 


THE RAIN GF ASHES 


John E. Thwaites, mail clerk on the 
Dora, was quoted ina local paper as 


Saying that at 1 p.m. an immense column 


of smoke wae seen ascending from the 
westward, its diaméter seeming to be at 
least half a-mile or a-mile. The eolumii 
rapidly became dimmer, and a dark mass 
of coud showed above it, mingled with 
it, and came toward the steamer. Soon 
the cloud obscured the column altogether, 
and afterward lightning was seén in the 
cloud, At 4 p.m. the edge of the coud 
was directly overhead and the pictures 
were taken (see popes 154, 195). 

As the sun passed behind the edge of 
the cloud at this time, it immediately be- 
gan to grow dark. At 5 o'clock lights 
were turned on. At 6 o'clock the ad= 
vance edge of the cloud was out of sight 
beyond the horizen, and small white 
fakes began to fall, Darkness gradually 
Increased as the streak of clear «kv in the 
hartthwest narrowed, until “when the last 
ribbon of clear sky was suddenly ob- 
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continued in great severity throughont 
the rain of voleanic material, bot dimin- 
ished in intensity after midimght of the 
fithy 

The lightning was described by one 
olserver as traveling like a. snake and in 
Soe Cises 26 going up from the earth 
in round balls. Eleetrical conditions 
were such that wireless apparatus could 
fot bee ttsel. A munilier of Severe ecaurth- 
quakes were telt durme the night. 

Ash tell continuously until g.1o\a, m., 
June 7, brit in ee we 2 volime after 
3a.m, The total foll of ash up to this 
time was originally about 5 inches, [nut 
packed down afterward to 4 inches, form 
ing the lower and cuprse pray stratum 
now on the ground (see page 165). 


THICK PARRNESS ANT! A RAIN OF 
POR OVER 25 TAT RS 

At noon, June 7, the fall of ash was 

renewed. At i p.m... darkness came 

again, not to be dispelled until after 2.30 
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AT KON AR, J 
fh. Of the following day, During all 
ties time the fall of ash was continuous 
amd wit accompunted at times by sal: 
phirouws fumes. She durkiess tas in- 
lenge, dd the oak so fick in the atv Mat 
bright! [iptits faue “oto cfeieirate tf fer 
nore than a fem feet: It le -sntd thats 
hehted Lantern held at ans lenpth could 
barely le feen, anil thal the searchlight 
of the Monon failecl to penetrate fir- 
ther than the bow of the ship. Ry the 
moming of the Sth the ash had accumer- 
lated in sufficient bulk on the steep hyll- 
sides to begin sliding im great volumes 
The building's of the Navy wireless 
station on Wood [stm were struck, by 
lightning and bomed an the evening af 
the 7th or the morning of the Sth. The 
dirkness-at the time was so intense that 
the flames coitlel mot be seen from the 
mimsian, less than ' mile away. Late 
in the afternoon of Jime § partial day- 
light appeared and the fall he ash almost 
ceased. ‘The ash which fell durmg ths 
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time cunstituies the second strmitum, now 
ti tneles thick, cf fine-graimed brown 
materpal, 

luring the evening of June 5 the tall 
of ash wires agai resnmed | arid eoitentcs| 
until an unrecorded hour in the tiglit, 
when it gradually diminished, entirely 
ceasing by the morning of the oth, when 
davlight appeared, The ash whieh fell 
ihyting this era big i the third siraitium, 
comypaseil 7M inches of very fime- 
eramed, Tistit-gén mraterial 
- Conditions se observed at vt yonah ke by 
FE. Al. Ball differ in tew essentals trom 
thide alrendy deseribed at Koltak, The 
time of the appearance of the cle | 
not-recordecd {t 1s; however, described 
is approaching m silence, there bemg ono 
wind on the level of the erowund and no 
thunder and herhtnine. 

The veh teacher the west end of Keriat 
Peninsula early in the morning of fune 
>, slight showers being reported at Plott 


fa 
(rrahami at 3 a. im, und at Seldovia, LS 
mites fron Katoal volcano, at about 


Explosions = Tir earth- 
noted <i () a om, 


the sume tone 
quakes had been 
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june 6, becoming louder and more 
quent throughout the day. The sky 
avercast all day June 7, but there was 
no darkness, and comparatively small 
ameunts of ash fell, ‘The more heavily 
ash-loden cliourle were at this time passing 
eastward, further south 

Boats-on Cook Inlet reported lightning 
rising from the water in the directiim of 
Barren [slinds Txplosiows and earth- 
quakes were cleervyed throughout the 
day, The text ‘ay there was uoomtich 
heavier fall of ash, and there wos moder- 
erate darkness for two howre during the 
forenden, Frecient and violent earth- 
quakes ariel explosions were Hoted A 
dense cloud of dust came slowly im trom 
the south about 3 9. m., June g. 

Ash fell from § a m till nearly noon, 
and mnky darkness prevailed. during part 
af this time. (Tht place is 150 miles 
fron the Katmai yolcang,) T he fall of 
ath was much heavier than on the pre- 
ceding day, about 3) inch accumulating 
on the ground, and sulphur fumes accom: 
pared i is fall, Explasions were heard 
at rremilar intervals on the oth and con- 
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tinued in decreasing violence and fre- 
quency until the agth, The last ash was 
reconled as falling on the 13th, 


EXTENT OF THE CLOUD OF ASHES 


The ash cloud reached the castern end 
of Prince William Sound, 375 titles 
northeast of the volcano, abeut noot ot 
June 7, at which time the log of the 
steamer Sertia records that the sun 
turned red in a clear sky, the air became 
hazy, and dust began falling. Cannonad- 
ing at irremular intervals was hearil 
aboard the steamer at 2a. m., June 4, at 
Cordova. ‘The Whiteshead wireless sta- 
fion reported at this time that the noises 
had already been heard there for g6 
hours. There was a light westerly breeze 
when the dust first came, but after the 
steamer passed Cape Hinchenbrook the 
wind came from the east, but the fall 
of ash increased, continumg until’ the 
steamer reached |uneat, at 8 p. m., is 
16. ‘The heaviest fall was east of Cape 
St. Elias, in a fresh easterly breeze. 

Dust fell at Katalla (410 miles from 
Katmai volcano) 48 hours: after the 
first explosions, which sounded like dis- 
charges of dynamite in the near-by halls. 
The ash came first on a- southwest, but 
afterwurd om an east, wind. For about 
three days the air was so thick that one 
conld see only a mile ortwo, There. was 
no darkness, and only about +4 inch of 
ash fell, Vegetation was tumed yellow, 

The steamer Admiral Sampson also 
reported that ash fell all the way from 
Seldovia to Juneau. The air was so 
thick that one could not see more than 
2 iniles until passing Cape Spencer. 
Brass tarnished in 15 or 20 minutes after 
being polished. 

It was reported in the press that dust 
fell in Ketchikan (900 miles from Il.at- 
mai) June 8,and in Vancouver anc Vic- 
toria June 1. 

Dust fell go miles southwest of Eagle 
the morning of the roth, and. was re- 
ported from Dawson on the ith, Tt fell 
also in small but appreciable quantities 
at Fairbanks, Ruby, and in the Innoko 
district. j 


SUBSEQUENT EVENTS 


The freely erupting condition of the 
volcano, which appears to date from the 
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cessation of the continnows violent ex- 
plosions and of the ejection of large vol- 
ames of ashes, ete., about the Bthot June, 
continued until at least the last week in 
August. The exact conditions during 
this time are not known, but it is evident 
that violent earthquakes occurred fre- 
quest that the crater or craters sent 
otth vast and probably continuous 
clonds of vapor,-and that at times con- 
sideruble dust was ejected. 

At Cold Bay (50 mules from Katmai 
Volcano), where complete daily records 
were kept from Jitne 6 to August 15, 
eartlyuakes were recorded on 50 of the 
yo days from June 8 till August 15, They 
were heaviest on the following dates: 
June $, 01, 14, 17, 21, 22, 28, July 4, 10, 
21, 23, 24, 30, and 34. The most severe 
ones were feted on June 
July 30. 

ounds, probably of volcanic explo- 
stons, were heard at Cold Bay on June 
17, 22, 28, July 9, 16, and Aupust 13. 

The presence of fumes and falling 
dust at Cold Hay was influenced largely 
by the direction and intensity of the 
wind, Fumes were noted almost contin- 
wally from June 8 ull Joly 5, from July 
r2 till July 24, and on July 30 and 31, 
and Angst 10 ta 12, They were strong- 
est om te & to £1, 17, 2%. 24,.and At- 
must 5, A general decrease in their in- 
rensity is thus shown, Dust was preva- 
lent in the air until June 24, fallmg in 
eniivient anunt to be seen tpon the 
ground on June to, 13, 17, 21, and 2. 

The times at which columns of steam 
and other viatble evilence of conditions 
at the voleano could be seen from Cold 
Hay depended chiefly, if not wholly, 
pan weather conditions, and are conse- 
quently of littl significance other than 
indicating that they were probably al- 
Wivs present. 

The glare of volcanic light upon the 
steam and clouds was observed on June 
23 and July 21 and 31. This phenome- 
non contd be seen only during favorable 
weather conrlitions, 40 its apparent ab- 
sence at other tithes is not significant, 

Some of the phenomena observed at 
Cold Bay were of wilespread occurrence : 

On the morning of June 9 observers 
at Naknek, So nules northwest of the 
volcano, saw a beautiful dllominated fun- 
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, POWCH WILICH COLLAPSED NENEATH THE WEICHT OY THE ASHTS 


‘one of the hottee: at Kewlink-were wrecked by the wenht of ashes which descended 
in avalanches from the hillsite. Ta other cases the roofs collapsed under the weight o7 
pohes, Int-ihe deposrts weer fresayennly de much as-24 inches in thickness 
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THE ERUPTION OF MOUNT KATMAI 


nel-shaped cloud, which rose straight 
inte the air te a consilerible altitude, 


and, as there wis no wind, retained 15 


shape. It afterward assumed different 
colors and «dissolved into climd hanks, 


being illuminated all the time. A similar 
clond was. observed from [hanma, 115 


miles north-northeast of the voléana and 
145 miles from Naknek, at the same 
time, the description differing fram the 
above only in the statement that in losing 
its funnel-shape form it assumed ‘the 
shape of a ahip.” 

A severe carthquake was felt in the 
Yukon Valley and Alaska Kange on July 
6, the after effects contininnig for about 
a week, It was apparently not felt in 
southwestern Alaska, and it is very 
doubtful whether it has any comnection 
with the voleanic disturbance, as it was 
apparently central to the north of Mount 
AMeckKmiev. 

strong sulplitirous fumes were re- 
ported by several on board the Manning 
from 6 to 9 a, m., July 27, when south of 
Marmot Island and about 120 miles east 
ofthe voleane. The author did not notice 
the fumes, but they were of  sifficient 
strength to darken the pew white-lead 
paint on the Manwing and in Rouliak. 

An immense column Of steam. ascensd- 
ing through the ordinary clonds in the 
position of Mount Katniai was seen by 
the writer dorm the evening of August 
12 from Takh Island. While anchored 
here we heard almost continuous roar 
asf watertialls or of surfion the islands, 
hut no sich surf was seen. Fossibly 
the sound came from landslides in the 
gash, but-omore Itkely from the volcano: 

THE RAIN THAT TARNISHED SILVER 

On August 15 the writer was at the 
mouth of "katoi River, The wind wus 
from the west and the sky was. clear 
moch of the day, except for cloud caps 
an the mourttatns, 

The hills from west (magnetic) around 
through the north to the east (magnetic) 


of Katmai villace were enveloped in a 


bloc haze, which hecarne denser through- 
out the mormnge. At noon the haze be- 
caine so thick that the end of the ridge 
north of the Steamboat Bay Valley and 
the low tll 2 miles northwest of Kat- 
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may village were invisible fram our an- 
chorage, a mile above the mouth of the 
river. 

Rain fell durmg the muddle of the 
morning. The drops of water striking 
the eves produced a sharp pain, and brass 
and silver were tarnished by the drops. 
The blue haze was thickest about noon 
and came nearer with the stranger wind, 
receding as the wind lightened. About 
f p.m, it became oppressively sultry, an 
parent glare of heat heme noted from 
the north. No sounds attzitestabte to the 
volcanoes could he heard, sor were earth. 
quakes felt Photographs were taken, 
showing the edge of the haze on the end 
of the ridge west (magnetic) of our an- 
chorage. No clouds over the volcanoes 
conld be seen on account of the haze. 

Cdr. ay age 16 sulphurcus fumes were 
noted by HH, Mo Eakin ut the Ophir Creek 
mines, 250 mules north of the volcano. 

On August (7 earthquakes: were felt 
at Naknek. They were so violent as to 
upset Jarmps cn the table. Reports either 
at thander or explosions were alse heard. 


COMPARISON WITH OTHER NU FPTIONS:- 


_ The magnitude of a voleanic eruption 
8 fot properly mensured by the loss of 
life and damage to property which it 
caused, for these are the secidental re- 
sults of the eruption and are due largely 
to the chance proxinuty of cities, It is 
rather to be measured in terms. of the 
natural phenomena: the quantity and dis- 
tribution of the ejected material, the dis- 
tance at which sound waves, dust, dark- 
fees, and fumes were observer, the vo- 
lence of the accompanying earthquakes, 
the chistribution and intensity of the re- 
sulting atmospheric conditions, and other 
nitural phenomena of various kinds, 

The greatest eruptions on record, mcis- 
ured by criteria of these kinds, include 
those of Krakatoa in 1883, Coseguma in 
35. ‘Tombero m 1815, Skaptar-/okull 
in §783. and Papandayang in i772. The 
eruption of Katmai was apparently of a 
magnitude compatable with some of 
these (see article by Dr. Abbot in this 
number). 

Comparing the eruption of Katmai 
with that ot Krakatoa, m Sunda: Strait 
between Java and Sumatra, in 1883, we 
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THE ERUPTION OF MOUNT KATMAI 


fine! the valtimes of ejected materials are 
not far from bat the explosive 
violence af the Krakatoa eruption was 
by far the greater, The tore leaden wt 
Krakatod were heard at a di: e of 
3,000 miles; those of Raterudi were not 
recorded farther away than Jimean, a 
distance of 750 miles. [at it should Ine 
noted that be 1 country cast of Jurenn 15 
chiefly an uninhabited wilderness, from 
Which sounds are not likely to be te- 
ported, ancl that the more distant reports 
of aoymds from Krakatoa came from 
islands and sailing vessels, both of which 
were more numerous mm the Indian than 
in the North Pacithe Ocean. 

Darkness was recorded ata cistance of 
250 miles from Krakatoa and dnly at 190 
miles from Katmai. The darkness lasted, 
however, Only 22 hours at a distance of 
133 miles and for 57 hours at a distance 
of 4g miles from Krakatoa, while there 
was darkness for practically 66 hours at 
a distance of too miles from Kavtral. 

The ash fret Krakatoa fell to a depth 
of 18 inches in: 24 hours at o distance of 
Gs miles, while the depth of the ash irom 
Katmai was about 12 inches at a distance 
of roo miles. (See also article by C. G. 
Abbot, page tot, in this number.) 

The dust from Krakaton fell at least 
IBoo, and possibly 3.300,. iiles away: 
that from Katmai has not been recorded 
authentically farther than Ketchikan, yoo 
miles away, but prokutly fell in small 
amounts at 2: distance of 1,200 0r 1,500 
miles. Here againit must be note: that 
the direction. of heaviest ash fall from 
Katmai extenrled into the willerness of 
Pritish Columbia; where its maximum 
extent is diffenlt to recognine. 

It ts probably fair to conclude that the 
eruptions of Krakatoa and Kalmai were 
of approximately equal magnitude, the 
former exceeding in the brief intensity 
of its culminating explosion, the Intter in 
sustained violence, and the two eine 
ihout equal in the quantity of materia 
ejected (see also pages 106, 167). 


THE GREATEST KNOWN ERUPTION 


The eruption of Tomboaro, on the 
island! of Sumbawa, east of Java, in 
Bis, if the published reports are to be 


Wa 


credited, appears to have exceeded all 
other known emiptions. It cased dark- 
ness lasting for three consecutive days 
at a distance of aver 300 miles. Ash fell 
to a depth of 2 feet more than Sso miles 
away. Dist fell over an area of 1,000,- 
obo sqtiire tiles, The explosions were 
heard at a distance of 1,000 miles, The 
material ejected has been variously esti- 
mated at 28.6, and cven at 50 ‘cubic 
miles, 

The eruption of Skaptar-Jokull, in 
levland, m 1783, appears to share with 
Tomboro the preeminence as the greatest 
eruption known. Comparison with the 
other eruptions here described is made 
diffeadt by the fact that the firger part 
of the muaterial ejected was lava and not 
ish, The immense flows of lava from 
Skaptar-JoGkull exceed in volume uny- 
thing known during historic times. In 


‘addition to tins, there were showers. of 


ashes throughout the islind, the atmes- 
phere over Teelind was lecladl with fine 
dust for months, crops were destroyed th 
Scotland, Goo miles away, and pl: 
were blighted and sulphitrous fim 
were noted even m Holland, 1,700 oF 
(200 miles away, 

The eruption of Papandayang, in 
western Jnya, in 1772, was accompanied 
by the extrusion of much larger quanti- 
tes of material than were thrawn out by 
Krakatoa in 1883, ‘Towns were ‘buried 
under ejected materials at long distarices 
from the mountain The volcano was 
reduce] in height from 9,000 feet to 
5,000 fect. 

The more famous eruptions of history, 
euch as those of the Mediterranean, 
Which ate not mentional osbove, occupy 
a prominent place inhuman, rather than 
in gealogik, history, These volcanues 
are famous because they are situated in 
thickly settled districts, and have conse. 
quently heen familiar ohjects to millicns 
of people, while their eruptions have 
cause great loss of life and property, 
not primanly because of thetr vinlesce 
hut becouse of the proximity of the peo- 
ple and cities, 





DESCRIPTION OF THE ETECTIOO MATERIAL 


The character of the material ejected 
from Mount Satmna is as vet known 
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only from the deposits whieh fell 
al distances wreater than bs miles 
trom the mocentasn, f streams 
af lava. towed ont, they cul 
i sught of the coast 
The deposits wineh were. stndied 
m detail vary in thickness from 
55 inches at the head of Armilil 
ay, Te miles trom the moun 
tain, to 345 inches at the enst end 
of Atorpnak Island, ri. miles 
trom the woolen 

Throughout this entire district 
at least three Javera correspon: 
ing to the three major cuthreaks 
can be observed The better 
Inver Soot reklivealy course pray 
wateriat’: the miele layer (15 
Arner are ts beriwn, anil the Lee 
laver is the finest and liglit 
ary or almost white. Lach faver 
decreases in. thickness with the 
distance from the volcano, the 
devrease being moet nuirked th 
the bottom “and nvcdle layer 
[See pages 142 atid zh 

‘he bottom iaver consists of 
francis of pumice mine! with 
po small propertin of tragacints 
of ervetals: of feldlepors pnil 
roxenes anc-other dark minerals 
The puntice 15 consolidated lava- 
frevtli, mostly ae ntwl varie tn 
size [rom pec or 2 ounces mM 
weipht amd 2 1 = inches in be 
est dinmensim, which fell [5 1 Mis 
from the volcano, to aco of 
the grain of fine sand, ich fell 
oto 10O miles Awily, 
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The oiddle of lirowh maternal 
near the base of thie Mmountiin 
Consists of i veral | hehe Which 
(tier rTroitt Che li wes hae | ti! Cert 
fini no staaller proportion of 
crystalline material and m con 
tiining a considerable amvaunt of 
velliowish, gud brownish patric, 
kt distances of FO To &o nhs 
from the mountain this materi! 
consist. of two brown I iwers, the 
lower one of sandy etain ancl the 
apper of very fine dust. Vi clic 
tances FF OO To TOO mes Fania 
the mountam only a tle laver 
eceilc) be eeornirect, srl that .w: 
compose of inmpalpable Earn 
rust 
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leaves; too treesh to have 
been: herbert at the eriribien 
of June dt, ‘They may have 
fallen, because the bushes 
wire slowly chang through 
siiitocaticn, or may have 
heen withered by a more re 
cent Yoleanic blast,  Farrnaes 
were noticeable while we 
were there, in spite of the 
fet that the wirn| wae pre- 
villingly. trom the cast 

| beliewe that a steady 
corthwest wind at a time 
of only nioaderate sctivih 
wold have carneid sufh 
cent. fumes to make ever 
weretohle fite precartrts, 
The only andications we 
env of antwinl life in thts 
locality were soaring eagles 
ail tracks of foxes 

\inalik Bav heads back 
among the tagn mountains 
at a «distance of about 15 
nies ft the volcan 
We here reaheed that we 
were deed tn a volcanic 
land, for through the clouds 
of volcanic vapors which 
were jRHIring over the 
mount crests aod wailer 
the thick covering of the 
volomme ecbetritus of last 
[ime cond te seen liver 
upor liver ar coleinerias 
lava, avetegatinie at least 
3.4.5)? leet in thickness, 
which ypraired ont trom 
Bui Le miieht. vents, praale 
ably in Aliocene time; per- 
haps ho iilion vears ago 
These ancient valcamic 
racks, mantled by those mf 
fone. excent on the cliffs 
ti stec. fur the litter. te 
lodge, are shown in all the 
views taken from this ba 

lt wie near the head of 
\nilik Ray that the thick- 
est nah accumulation was 
Found Pifiv-fve imehes on 
the level was meneiired gw 
ome peant, this thickness 
representing the oriiul 
fall-aned not-a-seconmidary ac- 
crimnlation. The miierial 
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OF MULTHTALN WEE? (OF 


richiler! cme puicce. the size ef a brick, 
which had trave woh -the air for 
LS mules, 





THREE DOGS PSCAFEL DEATH 


Katmatlies desolate on the elge of the 
great gray waste. It was fortunate that 
the people went away betore the. crip 
den. fora breath of liell swept down the 
volley, bringing death even to the trees 
The only living things We Saw Wetec a 
few spears of grass, which had. pushed 
ay through the where the wind 
had swept part of the wush away, and 
three dogs, whe had escaped cither br 
seeking retuge in the immer ani ino 
recesses of the harabaras or 
Hae heen on. a lim The ene 
was the more deathly because tt lay on 
the edee tind in full view of the bril 
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liantly green and mudevastated comitrs 
to. the west [See page TAM) 


The Ap PeaLranice of thia newly 3 i! 
iS ulse shown m the ‘icws ita 
in the vicinity of Kodiak, ‘The citet te ll-tus 

a dry anid impalpable powder, which was 
ineapiah lie ot Supporting weight, bheavy 
rine fell scan afterwart, the greater part 
of the water bene al hanehedl lis the cust, 
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VOLCANIC ASHES AT DASE 
AUGUST 10, TO12 


Which acquited the consistency of soit 
mish. lt was in the condition at Doug 
las Village when we landed there. At 
every step vne weal | sink to the Proud, 
the feet sticking in the «oft intel aa 10 
niglten tar. When thie witter-soaleed ma- 
terial dered, itecracked aso) does in 
drying The cracks are tt nMaces = itches 
wide and extend through the two wpper- 
most antl fier layers. (see page 172) 


Liilltops an muges are bein swept 
hore. and thick dofts sinniar m ton 


and swuriace to san dunes are accumi- 
lating, Jt times of hich wind the air 14 
thick with the drifting dust _ the for 
ested arcas a large part of this dust is 
cle ‘vivecd. from the tree a thug fiarests lonk- 
ing is 1 brush fires running 
throvgeh them 

As soon as the material fell to sucha 
that it was not held down by 
rhe Brass. il hepain alitng down the 
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thiickteGss 


steeper Shope This BAN Wos ACen t= 
ated by the trams, and large volumes rle- 


ecetitlerdl thre atiMsyo hilleeles hac ke ot Kovrliak 


Cars bray houses off therr foundations and 
crushing in the walls. Such deposits are 
shown in many of the Kodiak 
nages 134, 140, wel. 
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Fishermen reported a field of pumice in Shelikod Strait iene 


The qwumice consists of fhyoletic 
Hi ToReMnCe, 





bénecie beg fodia BP Tisai 


‘Wik THEOUGH THE PLOATIXG PUMICE 


enn toa Sirirpeart fu frat. 


glass, with # sniall amount of crvetals of {rldspars ani 
fe is a lava which solidified at o thne when it 


wal giving off gases, and is con 


scquchtly of a porows and spongy texture whieh makes tt so light that de wall Hoot 


oat, Even this was invaded by the foat- 
ing rock, which jammed tight around ane 
curled our boat with it when it moved, 
in spite of two anchors and two pieces 
of pig iron down, and forced us to make 
fast to o projecting cliff. The fiat 
mimice was twelve mehes thick ‘lung sicle 
the beat ant) possibly was moch thicket 
in the center of on large field. Fishermen 


rep irtes| il pumice Aelsl dense ci wr im 


qupport a eat in Sticlikiul Strait. 

The pumice, once in the sea, will drut 
aroun until it thrown high wupem seene 
beach. + eriieriil til mower, cif frally 


becomes wateringged and sinks, 
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The effect of the eruption on whatever 
vegetation clothed. the Harks of the vol- 
cang. wie ‘certainly annitalation, The 
pogtion of the death-line around the 
mountain # not known, hut ft cate prac 
Healy dawn tu the sem, 15 miles from 
the crater at Katia “Phe conditious 
ander which the bushes in Katiunai Val- 
lew were Icilled: ts uncertam, ‘but 2 hot 
like tliat ot |e a aired). 
The brush is living ijn Amalik Day, no 
further from the volcano, and where the 





tiast 


tall of 
atria. 

The effect on the vegetation of Ainhak 
amd Afognak tslimla was apparently 
only that of burial Where the ash was 
washed off, even after many weeks, the 
grass soon canie tp. 1nd apparently 
showed the effects of no other mpury 
than that which would le cansed by 1 
ciniilar burial wrider any other maternal. 
The stroumer-stemmmei! plants, especially 
the freweed, bopmes, and seme of the 
erusses; forced their wav up through the 
cracks in the ash, and even through tts 
eolid muses where the thickets was not 
ton @reat (see puge 180). 

The finer dust stuck to the trees, espe 
cially to the sprintes, caiisirape a WwHitrs 
looking scene which lasted all summer. 
This fine dust does not wash or shake 
cult reslily, rinel probally wall cling to the 
more sheltertd sprices for many years 
The dust from the eruption of Redoubt 
in Jamrmary, ooo, wris still kidgeid an the 
surices along Lake Clark in the summer 
of toog: Tt apparently hal a seriows ef- 
fect amon the trees, only the tops anil 
the outer tips of the boughs showing a 
healthy crowth. This same after effect 


seh wis twite Bs great a at 








LUPIS ES GHoOWI SG TIGOUGH CHACKS INS 


Pry he ~ 
The SIToMeeT-stemme i (ils ints. 
forced their 


Mickness woe Tt ton great” (eee page 178) 
is to be expected om Kodiak and Afae- 
I i I ex pecte On Ieclask An LTO 


nak islands and in lesser degree on the 
southern end of Kenai Meninsila: 

The leaves of the currants, salmon 
berries, and many other of the shrohes 
and herbs on Kenai Perinsuls-and Prince 
William Sound were bliphted by the dust 





or by the acid rain which tell there. 

This effect, Parle dapat enough, did net 

meeur in the district of thicker ash, 
Aiarie lite wits aifected to a larger 


deerce than would perhaps ari expected, 


The woter observed that the barnacles 











ned: mussels as far dawn as low tide tn 
‘UTTTLA aid Were tosthy dead Rely 

apparently dead as far as the eastern en 
of Afognak Island: ‘This is indeed a 
tatastroplie, since the kelp as the one 
treat wid to navigation on the Alkwskun 


coast, tod and halt ore reporter 
have ited ereat nimbers im the shal- 
lawer whtere of lower Cock [rlet. 


AS EATALS STRICKEN WITH LINN ESS 


The bears on KRediak and Afegnak 
islands were made bold by hunger, and 


THE 


cepecialiy the froweed, Tupine 
war up thr omg h, the cracks in the ash, andl ewen theonerh 


Dba gud liy | 


ecorge . Martin 


isli SEAR ROG AK, SEPTEMEER 4, 1012 


2 and some of the presses, 


its esl musa where the 
attacked cattle in chose Proximity to the 


Villages. [tis reported that same of the 
bears weee lined. 

In the TICINMItY 
Ol over 4 ittathiee 
ss thun 1 


at lliamna lake, where 
antl for the most par 
e inch of “eh fel], most of (he 
attiall birils died, many cabbits were 
mace blind, and the tetndeer were se 
rigusly attectecd ev the dust. Dead THiLs 
peede licks, ptannigun, anine, 
andl miiny-scnall birds were fourd at the 
mouth of Aakhonak Eiver, A. dead 
eagle wis Totinmd haan in a tree msc 

b posttion that he wus probably killed by 


of | 
| 
i 


= onl 
h alll a Ls Le 





ving mto the tree when blind, Hbmd 
rabbits, and birds which were cither 
bin or had them eves affected. were 
noted at several places in the [tama 


district, Small fish in some of the creeks 
were killed. and the fish in the Inkes 
were driven offshore imo disep water 
: mirerimats 


Cali) Bas 


Siall nril 
Mosqut 
throuch 


district in 


binds, aquirrels, 
mice were killer] at 
iiese were enhrelyY extermnn uterc| 
101 thie orTretter Deer mt the 


which the ash fell, 





DO VOLCANIC EXPLOSIONS AFFECT OUR CLIMATE? 


Man escaped the injuries received by 
the other animals by seckiy shelter. 
Many of the people reported severe 
headaches, pains in the throat und lungs, 
and sore eves While the dust ancl tunes 
were in the air. “Two ot three peaple in 
Kexliake died during the eruption, but 
their deaths are considered as being 


merely liastened by exposure and by 


breathing the dust and as not due pri- 
marily to the eruptic. | 

Man was inirectiy affected by the 
eruption through the injury to other am- 
mal life and to vegetation, ‘The scarcity 
of salmon during the summer of TyL2, 
the injury to crops and grass, and the 
destruction of game and fur apnrtials 
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mrt all be counted as indirect, but none 
the less serious, injuries to man, The et- 
fect on the salmon, through the probably 
cornplete filling of all the smaller likes 
by the ash, which wall for years work 
down the streams and hillsides into them, 


and through the possibly permanent de- 


struction of the spawning grounds, is 
wobably the most serious of these in- 
abe 

Vegetation will be affected] only ten- 
perarily, the soil will probably be inn 
proved, and the people can feel assured 
that mot in many years, And possibly mot 
itt centuries, can the volcano accumulate 
enough force to cause another eruption 
of this character. 





{8 AFFECT OUR 


CLIMATE? 
By C. G. Ansor 


Dieecror AsteornysicAL Onsaevatoky, SMIMTHseNian UNsTiruTiox® 


With Photoyraphs by George ©. Martius 


Ww oN THE month of Jtime, rte, | was 
| engage) in making measurements 

at Bassour, Almeria, on the quantity 
of heat coming to the earth from the 
sun. At the same time my colleague, Mr, 
F. FE. Fowle, was engaged 1 
similar measurements at Slount | : 
itt Californian, Recent work of the As 
trophysical Cibservatory had strongly in- 
dicated that the sun is a variable star- 
The fluctuations in the amount of the 
solar radiation scemed to be of variable 
magnitudes, seldom exceeding 5 per 
cent, and occurring m irregular periods 
of from 5 to 10 days, 

The work on which this. conclision 
was based had been done at Mount: Wil- 
son, in Califomia, and it was wot impos 
sible that local atmospheric conditions 
miv have had sach am influence there 
that the observedl changes. might pwossi- 
bly be of atmospheric origin. To ex- 
clude this possibility it was tecessary to 
show that the same results would be 
reached by simultaneous observations at 
another station so remote from Mount 





| * Poblished bry permission of the Secretary 
of the Smithsonian Institution, 


Wilson that the local circumstances 
would be entirely different. 

Hetice it was that an expedition oect- 
med the station in Algeria in tort, arid 
nmin in igi, As we shall mot have 
eccasion to refer again to the mai putr- 
pose of the expedition, it will suffice to 
say lere that, so far as yet reduced, 
high values of solar radiation olitained 
in. Algeria coincide in time with high 
values obtained at Mount Wilson, and 
vice tersa; 50 that the results seem to 
strongly confirm the supposed solar va- 
THON, 


VST FRoM ALASKA ORSEGVED CX ALGEREA 


While observing on June 1g, 1912, T 
nited strenks resembling smake hing 


along the horizon, as if there were a 


forest fire in the neighborhood of the 
station. These appearances continued, 
and were soon jomed by others ‘more 
noticeable. After oa dav or two we 
began to See peculiar mottled figures 
like those of the mackerel sky, although 
absolutely no clowls were present. The 
phenomenon became so marked that we 
ceased entirely our olservations of the 





LCP AES (Chow LAG 


cular radiation, as the sky seeined te be 
quite too poor for such work, 

About the 25th of Jone a cloudy pe- 
ricwl began, with ram, and after this, of 
COUTSS, We cA pector that all these curious 
sky phimomena would have passe] away 
hut not se, for when the clowis han (trite 
passed! by, about the-2zoth of June, we 
Four! that the whole ehey wos filled with 
hase, amd this state of affairs continued 
even mare pronounced until the expect. 
tion left Alveria, abowt September ro 

For a jong time | supposed the havi 
ness wis local but om Aweust a letter 
trot Afr. Fowle told me thot at Minne 
Walson the same conditiwns pre 
Vater, aml the presumption was. that 
Hiten were world-withe | they recolled 
reading i au American: paper: of the 
voleanic eniption at Mount Katmai anil 
torning to the paper, which fortunately 
hael not been destroyed, | saw that the 
nieritude of the eruption must have 
been very preat, and was perhaps the 
cattsee of the phenomena which we had 
clises edt, 

‘in my return to Amerien [ found the 
Mater “yen more certain, for Professir 
Kimball, of ithe Weather Bureau re 
ported a great increase of hirines« 41 
‘fount Weather, Virginia, heginning on 
June to Evtropean journals also bean 
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DIDWEGT] 


Flivalai hy Liat 


DHE ASH NAG KihtAaK 


to Le fiflerl With nities of Wi) GX tao 
dinury haginess which tad prevailes| 


throughout the summer in Europe. 


THE DEST TA ICL In 


i 


nm? 20 MILES AS 


\ssuming these effets to have heen 
die to the voleaag in Alasla: it is briter= 
etine to mite the rite at which the dy- 
mrbances were propagated, Mr, Kimball 
edted the effect at Mritnt Werther Vir. 
gina, 3,700 miles From Katmai, on lune 
mand i. The writer neted effects iq 
lire nia ott fone to, but the observations 
seemed to indicate that they were be- 
coming appreciable as ently as the morn 
ing of June 17. ‘This was at 1. distance 
of 6000 miles.” The frat oleervitions 
of Mr. Fowle were svteed ci Jtme 21 wt 
Mt. Wilson, distant 2,500 miles fram 
Mount Katmai. 

The tates of propagation then were 
roughly as follows: ‘Toward Washington, 
fo miles per hour; toward Rassour, 2¢ 
miles per hour; toward Mount Wilson, 
3 nules per hoor The great delay yn 
reaching Mount Wilson was doulvles 
Lecaise the Prevailing winds in the fagher 
atnesphere have a course frat westerly 


* By shortest cure directly ave the North 
Pale, Ut in probahte that the actual cotirae was 


mucty [erp 


ree O. Miri lig 


(LUERELLS ANN MCE AMONG THE ASH 


4 
a 


toward easterly, so that Meunt Wson 


lay aheciiledt|y ter Pir fii t vee aruth Lit the 
most favorable cammunicahon, 


HOW. THT SCA oS FRA = PEAS Te 


hefore taking ap the question at the 
reasonmabiences ot the hypothesis that the 
duet from Atount Kater was cistribnted 
dll aver the higher atmosphere and te- 
eee | Lier rar niontiis 0 Sts porsiiatl, 
Wwe What CUerstihe! tar 4 heen the exit 
effects which were obeerved with our 
apparatus: pil the Gature af the apypm- 
caine with which theee efectss were ob- 
seTVvecil 

In the first place we lave the pyrhel 
ameter. an instoument for mensiarimg tl 
henting effect of the sam at the earth's 
S11 Tace In ile ie julac “ We lice 


: : — i “i! 
7 t 1 i] He ir r | ite- 
the SH aa homiayieter, Tl wonder r 
P 


le 
a 
. 


. 1 i ct & iy | — 
wide cil Lore lee fia ete eryin? [Loe CAclee 
j ; a) 
STwoeav TLalrbitt enh CT ect. a the rays 
“_ i! 


af the ilar soertrom, [imagine that vou 
have belote® you & verv mtense er vit 
eeectrum. andl that it i still early morn 
! = "= 
ing. with the sam perhaps an hour.and a 
halt: hich 

lf ee hii il Alin, al lh at Liltec leet 


aa = 


thermometer, vou comld carry at-along im 
the speectrium from the extreme. witrn 
i ibe tr io far bie ime bla ri i. firicl (detect 





| "hod la | iri Pal i Fe yr 


so? MIDDLE DAY, SEPTEMEER [2, Ti}le 


Varylipe leprwes ct toniprerature rise, Pr 
portional to the heat prodieed by eas li 
épectral tay, ft would take 0 rliffer- 
ence Whether these lay between the vintet 
and the red andl were visible to the eve, 
ar were the shart wavelenisth photo- 
if 


4] 
Lit f qf gy Lp 
& a Tie wes 








craphic rave bevond the visthle eni 
! i 5 - = 





tht wiclet Spectr mr 


vw Viste ete 





| a 
if ty ia a i Owe | 4 j | | 
lenierth rews lvwing lex oricl ft 


e red A] weold proeaace them just 
nel propertiontl heating viects apn thts 
dehcate fl 
Pratt 
mometer would fill sliwhth 

The “A” hand of oxygen would pro 


duce 2 coorparihes ely FT iCeh| jecreast o1 





hermricanieler, i a ars Al of t hie 


4 
ry 


7 : f at 
fer absorp tes, tit Ne 


lermperature, ari eweriel the rel there 
vould be still more prominently the prem 
hands: die to he waler vapor m the 
earth = atmosphere 

Suppose now (hat several hours later 
“a repeated the expernnent. You would 
ficud tliat cACCHOIRE there eTCAt Wally 
vipor bands, pirach lly every | part of 


L 
the spectrom was: hotter than hetore, and 


i - i 
that the change harl been greatest m the 
fold el. Koowing the altitude af the 


can dbowe the hotmem at cach time o 
hservation, vou could compute the thick- 
qeea et the lover of ait traversed fv the 


anlar bear 


rom thre ot would Te possitile io cle 
temuine how much the Intensity of the 
rays would haye been mereased had the 
observation been made outside of the at 
masphere altagether—as if n could have 
Leen mae, for mstance, upon the monn 
From this resul eoull cetermime 
how much the rays of each part of the 
spectrin were dnninisher) m witensity by 
their passage through the atriosphere on 


their way to the surface of the earth. 
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MILLION TH FART A 
PRWAHEE GF LEAT 
Nooordinary thernwimeter would the 


any value Tor this purpose; bat the bo 
lometer inverted! by Langley about 1881 
8 An clectrical thenmoricter so sensitive 
that a change of tempermttire of ft one- 
millionth part of a degree is oliservabl 
with it under ordinary concitions 

We were equipped with such an ape 
faratus ni Racenur, and Afr, Fowle had 
one similar on Afount Wilson. and with 
these, following the scheme.of operations 
whieh To Tuav ic EYL S- 
ured for all ravs of the solar spectrum 
he transparency ntmosphere 
Snthait mMmensurenients been tile 
at Mount Wilbon for many 
were mide m Alpena m the year 


indiwiten above, 


the 
awe 


‘ap 


vears, and 
LeiT ff 
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fia fi = 
A et Wiis 


A UZIN AI, AUGUST 
The following table <hows the decrease 
in the transparency of the atmosphere, 
first tor the beam of the sun = whole, 
siul then for the rave of different re 
Frions of the solar spectrim : 


7) 
aa, 


i ri = ie rj 1 
Perreeniggeg Lecermare of Sirect Solar Radiation 

















[ry Haze | a 
Camputed for Solar #enith Dietance 48° 
= ha Theat. Flin atic 
Ratlatioy Titel ! ta: Gere infra 
fini tl red 

Wave-lenrthi , Al] 5.7 | 5,30 | 10,600 
fale Ito ap..._._| theo a1. 23.2 16.8 
Atuwrust f to 34 1.3 16.9 24.3 iit.o 
Seber Ter § 1h, ig. 3 a. 3 4.9 

Stink beth Mount Wileoo 

nig! he Tora) bh irerw anh 

aad: = 

Wave letigth All, | 3.790 | $300 | boon 
July 1 -ta 3! .. ia.F 5 12.4 .J 
Ate iiet T te at 16.6 37.5 rt 1 Li 
Sipe ber $2... 7.1 
SI) FER CREAT OF STA S AEAT LOOP IS Tyke 


From these resulis we see that the un- 
common haziness of the sky during the 
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summer of 1912 prodiced.a very marked 
decrease in the direct solar radiation tn 
all parts of the spectrum," and reached 
nearly 20 per cent at high sun. for the 
total heat, 

There was, however, some compensa- 
tion in the increased brightness of the 
sky for this apparently very great loss in 
Igt2. | 
for a moment what happens to the sum 
tays before they teach the earths sur- 
face, ff we conld go omtside the carth's 
dimocphere—to the miion, for tstance— 
the sky would look dark og it does at 
night, studded with stars, except wien we 
looked directly toward the Prilfiant sun, 
which would shine wholly undinmed. Tt 
is the earth's atmosphere which changes 
all this, for in the passage of a sunbeam 
through it, ever on a cloudless day, two 
kinds of losses occur—one imperceptible 
to the eve, the other giving us the sky- 
lige. | 

Firstly, some of the invisible rays of 
the infra-red spectrom are totally ab- 
sorbed bry the water vapor, oxygen, and 
‘earbon-choxide of the earth's atmesphere, 
and cease to exist as radiation long be- 
fore the sunbeam reaches. the earth's sur- 
fare. Secendly, the molecules of the air 
and the fine cust suspended in it scatter 
and diffusely reflect the stm-rays, and 
make the sky bright, much at the motes 
of dist inca sun-lit room reveal the path 
of the sunbeain in it, 

Thus, of the sim-rays scattered in the 
earth's atmosphere, some teach the ob- 
server at the earth's surface, coming no 
langer fren the sum ‘directly, but dif- 
fusely reflected from every part of the 
sky. The remamider are scattered away 
ito «pace and lost altogether for the 
purpose of heating and lighting the 
earth, 


EAT NEPLECTER INTO SPACH INSTEAD OF 
REACHING THE EARTHS ATMOSPHERE 


It is this last-mentioned portion which 
most interests us here, for we wish to 
inquire how much more licat than ts 
ustal wis lost to the earth by reflection 
of the atmosphere to space in 1962, owing 


‘This creumetance met have cansed a te- 
cided increase in the exposures required by 
phutngrahers Tor saliy pric, 


In order to understand this, think 


Ts 


to the dust which came from Katmai 
volcano, One can ensily see that since 
the light of the sky and the loss by re- 
flection to space both depend on the pres- 
ence of the molecules and the dust of the 
atmosphere, an increase of the dust (at 
least up to a certain point) must make 
the sky brighter and the loss to space 
greater alse, . 

What, then, do we ordinarily receive 
from the sun? | 

(A) The direct solar beam. 

(B) The skytight. | 

What else would we have recetved 
there were no atmosphere? 

(C) The rays absorbed hy atmospheric 
vapors. | 

(19) The rays reflected away to. space 
from the upper atmosphere. 

The aim of these four quantities 
should be approximately equal to the 
heat of the solat beam outside the earth's 
atmosphere, as, for instance, on the 
moon, This we may call (FE). As we 
cannot measire (D) directly, we must 
find it by subtracting A+B-+C from E. 
It is of course (D), the loss to space, 
with which we are principally concerned. 

For we must ask ourselves: [Par 
the earth's loss of Iwal by reflection of 
the upper air to spare made pera hy 
reason of the haze ef Tor2? ‘To answer 
this we must know the value of the ex- 
pression (Dj) —4E—(A+B+C)} as it 
was in 7912.and ps it is ordinarily. 

Measurements of (A), the direct sun- 
tivs, an (C), the water vapor and other 
absorption, we uke every I and 1 vde- 
vised andl boilt with my own hands at 
Bassour two pieces of apparatus for 
measuring (8), the light of the sky. 
From observations tiken a little before 
noon on September §, 6, and 7, 19t2, we 
found at Bassour the following. results, 
diated in cnlories per sq. em. per minute: 
{A} Heating effect of the direct heam of 

ee eee ee, 1.750 
(Et) Heating effect of the entire wky.... 0.245 
(2) Heating ¢ffect of the rave otsorhed 

hy water vapor fron sun ane aly 

PUM saa caeececteaucustwrneee Qoles 


: Total (A+ BAC) oss eps ee xe 
(FE) Heating: effect of total radiation 
eutile the earth's oatmogphere 
(from, the toe, for inetapce)... 
(DI=CE—[CAI+ CA) S121] oc ee 


fea 2 ae 





1 dra 


1.5 
0,2 


TS 


The differénce betwein the beat out- 
siile the earth's atmosphere and the sm 
of the various parts of it indicated above 
is o.280 calory per sq. cin. per mintte, 
and this we may suppose represents -ap- 
proximately the loss of heat by reflection 
from the atmosphere to space m the 
summer of Tots. 


In former years similar experiments: 


to these have: been made at Mount Wil- 
san and Mount Whitney, and it wis 
found in each case that the sum of the 
radiation: (A) of the direct solar beam, 
({t) from the sky, and (C)} lost by the 
absorption in the atmosphere, lacked 
less than 0.05 calory of the total heat- 
ine effect cutside the aiimosphere. 

lam of the opinion that the ditterence 
between these results of 1912 at Passqur 
and those of earlier years at Mount Wil 
son ane Mount Whitney for about 0.20 
cilory) represents approximately the 
radiation reflecter! away to space by the 
volcanic dust of ig12, of, th other words, 
the loss of heat available to warn the 
enith, which we must attribute to the 
preat: laziness which prevailed in 1912. 
The difference is about 10 per cent of the 
whole intensity of the sun's radiation 
outside the atmosphere, Hence £ cont- 
clude that the dust of Katinar dininiched 
the Keot available to wornt the earth to 
fe north temperate cone by abent fen 
per ceut during the summer of for. 
Tn accordance with the laws of heat 
and radiation, this might produce a fall 
of 7° centigrade im the temperature of 
the earth asa whole, tf it was ‘effective 
far a long enoveh period of time, pro- 
vided that there were no counteracting 
mfluences, such a8 altered cloudiness of 
decrease] onoctermal carth tmdiation, 
brought about at the same time with, 
and perhaps by reason of, the increased 
haziness of the atmosphere.* 


*'The results here given on the comiined 
brightness of the sin and the sly mrott as yet. 
be revarded only o4 provisional. No experi- 
ments were made at Bassour on the brightness 
of the ely priar to the coming on of the haze; 
henee we « be otliged to wait until. th 
haze has entirely cleared before we con have 
masiremenia stoicth representative of the 
eonditions whieh would prevuil there in «a clear 
sky. Tr Darna, observ at Daves, i Swit- 
cerland, dors not canfitm my conchasion that 
the total brightness of som and sky wa 
creased by the presence of the haze, althengli 


sky wit dr-. 


THE NATIONAL GEOGRAPHIC MAGAZINE 


WORLIFWIDE HAZE CAUSED BY TERRIFIC 
ERUTTIONS Is J APAN AND ICELANT 


Having now given estimates of some 


veffects of the great haziness of 1912, we 


shall nest consider whether volcanoes 


can really produce such world-wide 
haze. To answer this we have only to 


go back to the records of times of the 
preatest volcanic actions of the last 150 


years," 


In the year 1783 ocettrred the ermption 
of Asamayams, Japan, stated to be the 
most frightful eraption on record.  Tm- 
mense rocks were hurled tm all, direc- 
tions and towns and villages buried. 
One stone, suid tebe 264 120 Fert, fell 
mre ariver, and looked like an island. 

In-the same year occurred the (if pos 
sille} still more extrnordinary eruption 
ef Skaptar JOkull, in Teeland, beginning 
near the cod of May and prodacmg the 


most vinlent eruptions on June 8 and 18. 


Arago records that the dry "for of 1783 


commenced about the same day (lune 


8) at places distant from each other. 
such as Paris: and Avignon, Turia ane 
Padua Jt extended) from the north 
const of Africa to Sweden ond tasted 
more than a tronth, : 

The lower ait did tot seen to he its 
yehicle, for itt aume patis the fog. came 
on with a south, in others with o north; 
wind. Abundant toms and the strongest 
winds cid riot cissipate it, In Langiesdie 
its density was such that the sun was mot 
visile in the mornmng up te 17° altitude 
above the horizon, The rest of the day 
the Sin was ted, aml could be observed 
with the, anprotected eye, At the time 
of new moon the nights were. so bright 
that the Hele was compared to that of 
full moon, even-at-medmight.” 

In t8t4 occurred the great eruption of 
the volcano of Mayon, in the Philippine 
Islands, anc on April 7 to ra, 181s, the 


he found yerr strong effects of the hazmece 
In relecing the intenstty of fired “stn Piva, 
and meted even that the qumnbived brightness 
of enn ated aky in the:ereen had fallen off Wy 
Foe cent as compured with that of the com 
hined brightness in the red ‘His. moauure- 
tents of the combuned Iightness do net |x- 
tert! tothe whole spectrom, ao thit ht posel- 


Vike that m this fact may He the explanotion of 


the divergence between his réegilts and mine, 
*See Report af Krakntoa Committees of 
Reyal Society of Great Britain 
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POLEMONTIM IN BLOOM AT HASE OF 
SEPTEMBER 
extracrdinary “ermption of Tomboro, 


Sumbawa, of which it is said “this erup- 
tion was the greatest since that of Skap- 
tar Jokull, in 1783." For three days 
there was darkne aA for adistance of Joo 
miles, After these extraoriinary erup- 
tions there were noted in Europe streaky 
skies, haziness, long twilights, ard red 
sinsets; so that “the year i815 is the 
most remarkable as: regards sunset lights 
recorded up to that date.” 


THE ORY Foo oF TR3r AND 18843 


Passing on to the year 18¢1, there oc- 
curred three movlerate eruptions and 
pres more of the very first macnituide. 

Carihanms Island was thrwt up, and 
ertiptions took place in the Babuijan 
Iskinds-and at P ichineha, . 


Ato save: The extraordinary dry 
tos of thar wise observed in the four 


quarters of the w ork LOG wre remarked 
on. the coast of Africa on August 3, at 
CWwlesea on Aneust o, in the sauth of 
France and at ‘Parts on August 10; in 
the United States on August rs. The 
heht of the sun was so moch wiminished 
that it was possible to observe ts: disk 
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all day with the woiprotected eve, On 
the coast of Afmeca the sun became visi- 
ble only after passing an altitude of 15° 
or 20", MM. Roret, in Algeria, and others 
in Annapolis, United States, and in: the 
south of France saw the solar disk of an 
axure greenish or emerald color, The 
sky wis never dark at fugit, and at mid- 
night, even, it August, small print could 
be read in Sibert. at Berlin, Genoa, ete. 
(m Awendst 3. at Berlin, the stm must 
have been 19° below the horizon when 
small print wus legible at moinight.’ 

f over, among many others, for 
lack of space, the preat eniptions of 
Hecla. i 1845. and B46, atid those of 
Vesovius and Merapi in t872, we come 
to the tremens hous explasion of Kraka- 





toa of Anpist 2 tSS3. and the erwptain 
of St, Atogatine in Ala ska, Cietober 6, 
i883, The extraordinary atmospheric 


phenomena which clasely followed these 
remarkalle Volcanic emuptions WeETC. SH 
evidently m the relation of effects to 
causes: that there can be no doubt os to 
the reasonableness of ascriting the have 
of the past summer to the volcanic ery} 
tian om Alaska, provided that eruption 


rata 


DO VOLCANIC EXPLOSIONS AFFECT OUR CLIMATI? 


was comparable in magnitude to those of 
which we hive spoken. 


KATMAL DEPOSITS OSE FOOT OF ASHES 100 
MILES AWAY 


The eruption of Mount Katmai vol- 
cing reached its most vigorous phase on 
June 6 and 7, 1912, Observations were 
made by Captain Perry, of the revenue 
cutter Manning, at Kodiak Istand, situ- 
ated roo miles from the volcano. At § 
o'clock, Jume 6, a notse like distant thun- 
der was heard and ashes began to fall. 
Thonder and lightning were frequent, 
and the sky became dark, although twa 
hours before sunset. | 

When the deposit of ashes ceased, 219 
a.m. of June 7, about 5 inches of ashes 
had fallen. At noon they commeticed to 
fall again, and increased im density, until 
at t o clock it was impossible to see be 
yond a distance of 50 fect, if 2 a ¢lock 
pitch darkness had set tn, and although 
all ashes of the previous day had been 
remoted from the ship, yet the decks, 
masts, and yards were oqoin heavily 
laden, and the men worked tmeessantly 
with showdls and streams of water to 
clear the decks, falling over one another 
in the idacknests. 

At 230 p.m. of June 8 the fall of 
ashes decreased, the sky assumed a red- 
dish colar, objects became dimly vistble, 
and the deposition ceased by the morr- 
mg of June g. At Kodiak Tsland, roo 
mules from the volcano, the ashes reached 
the ayernge depth of one foot. (See arti- 


cle hy George C, Martin in this number, ) 


THE VOLCANIC EXTLOSION OF RRAKATOA 
WAS HEARD 3 Oo MILES AWAY 

In order to compare the intensity of 
this valcanic outbrenk with the great 
cuthurst ot Krakntoa in 1883, which 
stands at the high-water mark of vyol- 
canic activity for the past century, it 
will be interesting to review some of the 
phenomena of the Krakatoa eruption as 
tinted in the report of the Krakatoa 
Committee of the Royal Society of 
Great Pritain. 

May 20, 1883, hooming sounds were 
heard at Batavia and Rnitenzorg, towns 
in Java, situated about Too miles from 


LD 


Krakatoa, anil on May 21 a. sprinkling 
of ashes was noticed on both sides of 
the Strait of Sunda, From this time 
until Angust 26 the eruption of Kraka- 
toa continved with considerable imten- 
sity, although several times purtice 
landed.on the island. 

On August 26, 27, and 28, violent ex- 
plosions occurred, which Siew anuay the 
whole northern ond lotwer portion of the 
island of Krakatoa, leaving submarine 
cavities sometimes a thousand fret deep 
where before the tlond had. risen to 
rgoo feel abows sea-level, The water 
wave following the greatest explosion of 
August 27 was estimated to be 50 feet 
deep or more when it reached the coasts: 
of Java and Sumatra. 4 ship of war 
wns carried inland for wearly 2 miles, 
and left 320 feet above sea-level. Be- 
tween 30,000 and 40,000 peaple lost their 
lives by the overwhelming of their vil- 


lages, 
ae explosion was heard at far as the 
island of Rodriguez, nearly 3,000 miles 
away, and the area over which the actual 
noise of the explosion aus heard em- 
braced one-thirteenth of the area of the 
ghabe. The air waves traveled outward 
from the voleano as a center till they 
reached the antipodes im South America. 
were then reflected] backward to their 
ongin, and from there returned, so that 
they were observed by the meteorologr 
cal stations to have made four complete 

assares away from Krakatoa and three 
in return before their traces were Inst. 

The sea waves were several feet high 
after crossing the Indian Ceean, and at 
a distance of several thousand miles, and 
were even thought to be observed by the 
tide paugés of the English Channel. 
The height of the colimnn projected from 
the voleano on Atgyst 26 was measured 
as tF miles (89,760 feet). 

Beginning shortly after the eruption, 
the sky at distant regions of the earth 


became hazy, and abnormally long twi- 


lights and sunget glows continued to be 
observed even as much as two years after 
the occurrence. Tt was computed! that 
the fine dust from the volcano reached 
an altitude at first of tao.000 feet ani 
was still ata height of 50,000 feet more 
than a year after the eruption, 
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DO VOLCANIC EXPLOSIONS AFPECT OUR CLIMATE? 


HUT ERARATOA DID NOT RIECT AS MUCTT 
ASTIES AS KATMAI 


Although the violence and destructive- 
ness of this celebrated eruption places it 
in the first rank, and the quantity of 
matter ejected] Was very great, yet when 
we compare the depth of oshes falling at 
considerable distances from the Island of 
Krakatoa with the quantity. of ashes 
which fell on Kodiak Island after the 
eruption of Meant Kata it appears that 
the valuaino of Krakatoa was tar miecrior 
in this respect ta the recent ane. 

According to the investigations of Ver- 
beck, the average depth of the shes at 
Hie distance if too miles from the vol- 
cano of Krikaton was about ome quarter 
of anineh, We have seen that at Kodimk 
Island the depth of the deposit from Kat- 
mai was about one foot and the average 
depth ata distance of 100 miles from 
Ratan at least one inch (see page 132). 
lt, then, the atr was filled with haze from 
Krakatoa for two years after the enipi- 
tian, it need not surprise us that a great 
ammount of haze occurred following the 
eruption of Katina, 

But tt must not be forgotten that the 
violence of the eruption of Krakatoa was 
most extraordinary, It is possible that 
although the amount of ashes sent out 
from Mimint Katmai may have greatly 
excended the quantity sent out from 
Krakatoa, yet the heeht to which the 
ashes were projected in the atmosphere 
by Krakatoa may have greatly execeded 
the height to which they were projected 
from Katmai. Thos perhaps we ought 
Hit to infer that the meteorological con- 
sequences of Kattnai-should list as long 
as these extraordinary ones which were 
abserved after Krakatoa. Keremt pyr- 
helometer measurements, however, show 
that in January, 1913, the sky was still 
abnormally hazy. | wee 

It is only since just before the Krala- 
toa eruption that we have had measire- 
ments of the intensity of solar muhiation 
comparable to thade which were available 
in 1O12, Frunoa paper of Prof. H, FA. 
Kaimball® | copy the accompanying tias- 
tration, which shows the fuctuatwn of 
the anrival solar radiatoon received at the 
earth's surface as measured at different 
stations. 4 

* Bulletin of the Mount Weather Oberrva- 
tony. wal, 3, (Part Hf. . 

+ Professor Kimball's data comprice the four 
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VIOLENT VOLCANIC OUTHURSTS SERIOUSLY 
HIMINISH THE AMUUNT OF HEAT We 
RECEIVE FROM TH! SUN. 


It is apparent that very erent de- 
puurtures from the wsual intermsities oc- 
curred from 1883 to 1887, 1888 to. 1893; 
and from ige2 to bgoy respectively. 
Lnwing new convinced ourselves that 


such departures may reasonably be ex- 


pected in consequence of great volcanic 
eruptions, it is interesting to Arid, if we 
can, the causes of the diminished solar 
radiation at about a8gr and igog re- 
spectively, | 

The activity of the Island of Vulcano 
lasted 20 tnenths—from Acpust 3, 1888, 
to March 22, 189 The most violent 
explosions occurred on Anmgust 4, 1888; 
December 2f, 1889, and March 15, 180. 
An eruption which took place there on 
Jamary 6, (889, was observed by A. 
Ricco from the Observatory of Palen 
to be sending a column of smoke to the 
heteht of more than 6 miles, 

An eruption of Mayon, ii the Philip- 
pine Islands, taok place December 15, 
eS Vast columns of ashes ascended 
from the eriter, and in ad short time the 
darkness was so intense that, thowgh it 
was midday, lights had to be used in 
Manila. Violent eruptions were also re- 


ported in the same year in other islands 


of the Philippine group. 

A vessel passing the Island of Oshinna, 
itt Japan, reported violent eruptions of 
the voleane of Miharazan on April 13, 
To, On January 16, 1890, 2 violent 
eruption tock place at Mount Zoo, near 
the town of Puktivama, in Japan. 

Jn February, 18on, there was the vo- 
care eruption at the [sland of Bogaslof, 
in Bering Sea. Three small new islands 
were created in the immediate vicinity 
and the islind was raised 1,000 fret. 
Ashes wete collected if Unalaska, about 
go mites distant, 


BAXDA-SAxN THROWS OP FOO MILLION 
TORS OF MATERIAL 


On June 7, 1892, a severe eruption 


broken Tine ner curve A of the figure. page 
i. | have marked them t-! (from 18a to 
foo}: 2-2 (freen 196 to moog): 3-3 Cfrom 
roor fo. 1905); 4-4 Ufrom 1906 te 1060). The 
results of different observers have been come 
bined anf smoothed, ae will be stated below. 
Resalts of this kind from single stations ore 
ich inftvericed by local bariness, [nv future 
years much foller mformation will be available. 


{a2 


begat fram a volcano near the capital of 
the Island of the Great Sangir, Same 
thotsands of people were halled ane) im- 
mense quantities of ashes fell all over the 
island, The noise of this eruption was 
heard at Sandakan, soo miles away. 

An eruption of Mount Etna began. on 
the nights of July 8 and y, 182, and 
comtinued with wre ar less intensity all 
the month, O¢easioral less severe ont- 
breaks qecurred afterwards, The crup- 
tion was notable for the enormou: quan- 
tities of smoke and sand emitted 


But undoubtedly the greatest eraption 


af this period aceurred in-northerm Japan, 
Bandai-San 38 a mountam abot 5.800 
feet lngh, which had shown no sign of 
achvity for about 1,100 vears, -A. sub- 
ordinate peak, called “Litth Randai- 
San,” arose on its northeastern aide, On 
the morning of July 15, 1888, “Little 
Randa-Sen” was blown completely into 
the air and obliterated, The debris tuoried 


and devastated an area of of least 30. 


square miles. An estimate based on the 
depth of the debris in this aren imedicated 
that the quantity of earth, rocks, and 
voleamic material reached joo million 
tons, arid that doubtless the trie figure 
would be much preater: About Goo 
people perished horribly and many more 
were reduced to destitution, 

It was, with one posable exception, 
the tnest terrible volcanic disaster which 
had occurred in Japan since the fumous 
explosion of Asamayama in 1743, The 
force of an explosion capable of tearing 
a2 mountain to bits and distributmy it 
over an area of 90 square milea may 
well fave been sufficient to blow the 
colimn of ashes high enough into the air 
to have been carried over the earth like 
thea ejected from the crater of Kra- 
katoa m 1883. 

thee DEVASTATION WROUGHT BY MONT 
rHLEE 


The town of St. Pierre, on the Tsland 
of Martinique, wis strick and totally 
destroyed by two volcanic blasts of nearly 
equal ceverity, occurring respectively on 
May Band May 20, 1902; The loss of 
life reached nearly 70,000 persems. The 
volcano of Mont Pelée continwed in ac- 
tivity for a long time after these oeva- 
sions, An eruption of May 28, observer 
by Mr. George Kennan, carried ejected 
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mitter up to a height estimated by Mr. 
Kennan as excteding 12,000 feet 

It seemea doubtful, however, whether 
the eruption of Mont Pelée and the 
nearly srrultancous one of Sonfritre, on 
st. Vineent Island, produced a widely 
tistributed haze in the atmosphere, 

Jn the one har! the measurements 
made at the Astrophysical Observatory 
of the Smithsonian Institution on. the 
transmission of the earth's atmosphere 
m i908, 1902, and 1903 show that dur- 
ing the latter part of 1902 and the whole 
of 1903 the transparency of the mtmos- 
phere was very decidedly law—helow the 
normal, On the other hand, however, a 
mensurement of the total mtensity of the 
salar radiation, mare at this observatory 
fn Washington on Oetober 15, 1902, gives 
a value of the imtensity of t.40 calories 
per ag. cm. per minute, which is among 
the very highest observations of this kin 
which have heen mace: at this station, 

It i of course possible, though rather 
urilikely, that the hare doe to the enip- 
tion of Mont Pelee was not si: quickly 
distributed toward the more northern lati- 
tudesas thiut of Motnt Katoat, im Alaska, 
in TOT, was diffpsed toward more south- 
erly ones: so that perhaps the dust from 
Mont Pelée teached Washington. later 
than October 15. 1902, 


THE WHULE Stn OF THE MOUNTAIN 
TOW AWAY 


On October 24, 1902, however, there 
occurred the eruption of Santa Muria, im 
Guatemala. The ashes: from this volcano 
covered an area of more than 125,900 
square miles Pumice stone and ashes: 
fell to a depth of & inches. or more in a 
recicin extending over about 2,400 square 
miles, within which the hovses and fan 
buildings were crushed under the weight 
of the ejected material and in some cases 
totally destroyed. Six thousand persons 
are believed to have been killed, 

The cloud from the volcano reached 
18 miles in height, and the sound of the 
explosion was heard at Costa Rica, soo 
miles away. The whele side of the 
mountain tour blown, amity, expesiy o- 
clif, nearly perpendicular, zj000 feet on 
height and forming acrater threc-quar- 
ters of a mile wide, seven-eigithe of a 
mile hing, and 7 ,4to feet deep. | 
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DO VOLCANIC EXPLOSIONS AFFECT OUR CLIMATE? 


The magnificent volcans of Colima, in 
Mexico (height, 3.960 meters, or 13,000 
feet), had a period of great activity from 
February 15 March 24, 1903, during 
which there were timxinum eruptions on 
te days, Ina photograph taker March 
7, (gog, the enlumn of ashes seetns to 
reach a height of about 7 miles, 

It is clear, I think, Froth these records 
that the decrease of solar radiation frox 
S88 to 1893 had much voleanie action to 


cause it, including Bandai San, Mayon, 


in the Philippines, Vuleano Laland, and 
others; and that the depression, whose 
THER TMIMEN Was T1903, was attribiutalile 
to the terrific explosion of Santa Maria, 
itt Guatemala, on October 24, 1002, rein- 
forced by the later eruptions of Colima, 
in Mexico, of which a photograph is 


riven on page tgs. 
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bies THE VOLCANIC HAZE SRODUCE COLD? 
I have made some preliminary stuily 
to determine if the easiness oraduced 
hy voleanoes causes a decreased temper- 
ature at the earth's surfare, 
— Taking the year tgra, | find from the 
international ten-day mean values pub- 
lished by the German Marine Observa- 
tory that the high altitude stations of 
southwestern Europe, namely, Pie do 
Midi, Puy de Dome, FHrocken, Schnee- 
koppe, Siintis, and Mock-Obir, give a 
very marked indicatiom of a decrease in, 
tem verutuire with respect to the ermal 
wegiining about the midiile of July, 
The six stations I have named are very 
consistent with one another in this inicli- 
cation, and the following table, giving 
their mean result, shows the cifect very 
clearly : 
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Stations in onrown country; however, 
are hist so cormistent, [have chosen some 
where the cloudiness m small so as to 
avoid that complication. The stations 
chogen are arranged in the following 
table with regard to whether their tem- 
pues departires® are increasingly 
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negative atter July, and thos support the 
indication of the high mountain stations 
of ‘southwestern Europe, or not. It is: 
interesting to see that Leadville and 
Flagstaff. whieh are both very high sta- 
tions, fall in the first category. 


“hese departures are in F ahrenheit degree: 
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DIAGRAM To STOW VARIATIONS IN SOLAR BADLA TION 


wos pach yi 
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ik) VOLCANIC EXPLOSIONS AFFECT OUR CLIMATE? 


The voleanic effect, if here present, 1s: 


certainly dbscured by other milwencea: 
As stated above, there seems: to be a 
strong indication that the mountain sti- 
tions were rendered appreciably cooler 
hy the explosion of June, gi. In order 
to see if a-similar effect was-caused by 
the dust cloud «nanating from Krakatoa 
in S83, | have studied the temperature 
departures for Pic du’ Midi, Puy de 
Dome, and Schneckoppe for the. years 
TBR to IRSy, inchiive, but there does 
not appear to ave been at that tune ay 
sych decrease of temperature following 
the eruption of Krakatoa, August 27, 
S83. as uccurredin: July, tora. Never- 
theless at Fic du Midi there wis a very 
well marked decrease in the daily term- 
perature range, beginning with Septem- 
ber, 1883, [have four for some other 
statiins a similar decrease of the daily 
temperature range following the erup- 
tion of Krakatoa. 
The fact is that the tenperiture of the 
earth is a function of so many varinble 
quantities that general or cosmical. ef- 
ects are often greatly obscured by local 
anes. Studies hove, however, been male 
liv various withers to detect if there is 4 
periaiicity of terrestrial temperature cor- 
responding in titme to the suri-spot cycle 
of nhewt 1: years; and it has bern found 
by Koppen, Arctowski, Nordmann, New- 
comb, Abbot and Fowle, and ethers that 
there is indeed an increased temperature 
at the time:of mininwm sun-spots. This 
iticrense of temperature is greater than 
wottld be caused directly by the darken- 
ing of the aun by sun-spets, so that it ts 
supposed that there is accompanying the 
spots some secondary influence affecting 
terrestrial temperatures. . 
The fluctuations of temperature are, 
however, not fully accounted for hy the 
march of the sun-spots, and | have en- 
deavored to see whether a combination 
of the well-known effect of the sun-spot 
evéle with the effect of the volcanic haze 
will produce a more exact correspond- 
ence between the cosmical phenomena 
and the temperature of the earth. 
Referring to page 196, the curve (A) 
is a. smoothed representation of the aver- 
ve intensity of the direct solar radiation. 
The method of smoothing the curve is as 


1 


follows, \aking for example the year 


i8q5: Add to the value for 1894 twice 
that for 1905 and that for 1896 and 
divide by 4. Curve (6) is the smoothed 
sunspot curve ac vivan by Wolfer. The 
suin-spet iimibers run fronio to about Sa 
Curve (C) is a, combmation of (A) and 
(8). hey are erie the Leal 
proportions: Multiply the percentage de- 
hat of radiation by 6* and subtract 
framt it the sun-spot number for the given 


‘year, Curve (FD) represents the depart- 


lites Of MKan Maximum temperature for 
15 stations of the United States distrit- 
uted all over the country. It is smoothed 
tithe Antne manner ws curve (A). Curve 
(I2) -tepresents the «depurtures of tem- 
perature for the whole world, also 
ernoothed th the same manner a curves 
(A) aml (D). The data for the curves 
(D) and (&) ate taken from Annals, 
Astrophysical Observatory, volume 2, 
me 192. and from the Monthly Weather 
eview of the United States Weather 
Bureau. 

Although there 1s a consiulerable ce- 
eree of correspondence between curve 
(B) and curve (D), yet it is not hard 
to see that there 1s. also much of discori- 
ance. 

For exatnple, the suti-spot maximum 
ef 1893 wits greater than that of ray 
or 1906, vet the temperature curve (1)) 
indicates a gradual increase of tem- 
perature for the three periods; also the 
temperature had begun to fall in 1890, 
although sun-spots were still at the mini- 
mum, and the temperature had begun to 
rite in 1802, although sun-spota had net 
yet teached their maximum, 

Similar discrepancies occur in other 
parts of the curves, but when we com- 
pare the curves (C) ond. (1D), that 1s to 
say, the combination of the effects of 
aun-spote and woleanic haze, with the 
eat maxiwe temperature for the 
United States; the correspondence of the 
curves is most striking. 


CONCLUSION 


Tt seenis to me, ine consideration of 
this, that there can be little question that 
the volcanic haze has very appreciably 





®] inching oow te think a better result woulil 
have come if 5 were used instead of 6, 
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anfiicting. influences at work that it & 
Perips too mich to expect so good an 
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in owiew oot thr shih orelimimary 
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stun of lemperitines, m seems to n 
that the question Of the effect of vol 
canic haze on terrestrial temperature ts 
well worth seriqus consideration, 
Although a large growp of stations 
may, by ther contrary local influences, 
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THE CHANGING MAP IN THE BALKANS 


By Freperick Moore 
Aurnor or “Tg PaALkan Twat,” axb Comnesronngnt aF Tim AssociaThy PEess 


VERY definite settlement of the 
centuries-old’ Halkan Qmestion 
 %, promises to result from the war 
which the “Allies” have been oomdtcting 
against the Ottoman, Empine. The Turk 
has beer driven not entirely hack-to Asim, 
but far enough in that direction te termi- 
mite his power over subject Epirepecn 
races. This is the ‘solution for which 
those European countries tot materially 
iiterested in the maintenance of the Ot 
toman régime have long been hoping. 
Centuries. ago the Turks set out) trom 
Asia Minor with the idea of conquer: 
the world for their Prophet Muhananed, 
They carried their new faith east inte 
Persia, India, and ‘China, ani! west into 
Europe. In Europe they succeeded im 
driving their way us far as the gates of 
Vienna, sabjugiting all the peoples of 
Seautheastern Europe except some few 
hands of hardy Serbs who took refuge 
in the fasinesses of the tnountains that 
now make up the little kingdom at 
Montenegro, 


THE TURKS CONQUERED, HUT FAILED TO 
CONVERT 


Hut though the Turks contmered and 
aulvtived with the sword they found the 
peoples of Southeastern Europe wlio Tot- 
lowed the Christianity of that day most 
hard-headed and uncenvertible. Had the 
‘Tirks adopted the method of the Arihs, 
who went across North Admea on thie 
came mizsion and even entered Spam, 
they would have left no soul alwe who 
did not say with them 
“There ia ni god but (God, and Mohaenned i 

His Propet” -~ 


‘They did not desolate, however, to the 
same extent as. the Arab; their method, 
though arfiiciently terrible to bhght the 
conquered countries aml tetard their 
progress for centuries, was never quite 
a« drastic as the methods of cther Mo- 
hammedans: The Turks are thie best of 
the peoples who have accepted that un- 
compromising militant faith. 


‘he territory which the Turks suc- 
cecilecl in overrinning was too vast to 
lay enticely waste and the pecple too 
numerous to exterminate. Those whom 
they could comvert were yoade Miohan- 
medins: the others became vassals and 
serfs, Inboring for the conquerors, paying 
them tribute in toney and in kind, and 
yielding up not only of their wardly pos- 
sessions, ns the Turk demanded, but also 
of their flesh and blood. Many of theit 
diughters went at the Turks’ will to Mo 
haminiedan harents, ated tor many years: a 
tribute of their finest sons was also ex- 
acted, | 
In the early days of the conquest the 
Suitan’s agents: visited every four years 
the Christian villages under his domins: 
tion ard took awny a fifth part of all the 
male children between the ages of six 
and nine, to be raised as Mohammedans: 
and to form his corps of Janissaty sail~ 
diers, Naturally, the strongest and finest 
boys were selected : however, being taken 
young: like many of the girls, no mem- 
oties of parents or deep religious belicts 
long affected them. 


How THE TURES IMPROVED THE HACE 


fy this system and by conversions 
(for many of the Christinns went over 
to the new faith because of the priviicges 
offered, the foremost wing the right 
to carry arms) the ‘Turks added te ther 
Senntic blood same of the finest manhood 
af the races of Southeastern Europe. 
Turks whose appearance is thoroughly 
European and Turks with fair hair and 
straight noses are th be distinguished 
throughout Westerti Turkey from the 
distinctive Senntic twpe; and some of the 
best trains in the recent Young Turk 
movenent are eropedin brains. 

The infusion of European tilood had 
a certain minor effect upon the character 
of the Turk, bot the greater change cine 
upon) the converts and their offspring 
The blight of the Mohammedan creel, 
which impairs all better civilizations that, 
it touches, affected the Europeans only 
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When Faropeans: became Mohammed- 
ans they became to all imtents Turks an 
nich they were oO 
longer Grock, Servian, oT Bitlet, as 
the case might ‘be. In spiel Fo not im 


hiood they were whollv gone over i the 


thentiselver 


eulled 


nal 





nother Trace Sich) 1s the Power et the 
Viosiem tiath 

mat tac CotVversan ti Were Not on the 
whote laree, “The great majority of th 


Christ tain renmanee! etetul fast, ancl biel 
reneriiy oo, mace the 
Anil 


a a 
Aa ae | 


deren. os thes 
people more than ever crieclurnie 
eo we fil the Muleariors ) itecks, 
(is, aril Albanians of PLT n ‘Turkey 
torch hare hencliml pecptle Th aya 
eentunes of uppression, mot cals 
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\ 1 these people, clinging fast to their 
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awn faith ) hile 
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ane in language, and. reverencrig al 
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tian relimion divided within itself, 

The cat » Toarks from the 
Fiathan Perunsula has beett compurativels 
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lv thre « Hort oi rhe areal 


Powers. the conquered Christian people 
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ite repained then mniletendence 
niodern States cn Kurmania, 

Servid, aod Mulgan were carved im the 
vast century out of the conquests at the 
Tarkan Montenegro, always indepenid: 
ent, was piven definite boundaries and 
ra ‘ETT, 


Slowly the question of Turkey im i 
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be only to defer the day 
of trying the teste with 
MHiMern, mins, 

lt the Turks admitted 
European agents for the 
TE nd bs of reforms with- 
Ww ther own bounduries. 
and gave equal mghts to 
Christian Bulgar, (reelk. 
at] Servian, they wird 
am be the sulvect ura 
not the tiling people, 
Niimerically the 'hrrme- 
tans of their Earipenr 
provinces outnimbered 
them and they were also 
quicker of wit. Ths sit- 
MATION Whe one of an itt 
fermr continiimeg to boli 
back several advancinw 
races. . 

The Turks decided to 
accent war in place of 
the terms of the Allies. 
Ther were confident of 
ving the Allpes in 
check if not of driving 
them hack beyond their 
boarders. Regiment upon 
reviment of recruits 
braught up from Asia 
Minor passe] through 
Constantinople = erying 
“Cf ta =i hie!” Ane onthe 
of the Torkish newspi- 
pers bowsted that in tu- 
ture vears visitors to 
Hislearia world cross the 
pln of Sofi ad say, 
looking over a desert 
waste, “Dts Was ome 
the 4ite of the Bulearun 
capital,” 

Puropeans. generally, 
eves meitary attaches lo 
cated at Constantinople, 
believed with the ‘Turks 
that the Alhes waonle fail 
hack before a terrible 
Turkish onstiught. For- 
eieners bysel their opin- 
Ion oon twe things—on 
the Ame and reputatan 
of the “Turk as a fehting 
man and on the faet that 
the Greeks: had been 
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cmushed! by the Turks it hatth not many 
veats he fore 


SCHEME FAILS 


When the Torks rejected the propo 
cals of the newly Athed States of what 
they termed iiterference in their mera 
affaires, not all of the Allses declared war 
hut only litth: Moentenegroa with her any 
Ot fbowt 20.000 ttietio20,008 sons be 
Turks” paper muillron 

Lo this preliminar Heclsrativa of wit 
fw Alonteneero there mitist 
been a-strategical design on the part of 
the Allies. Thev evidently intended ti 
drow a large part of the Turkish amy 
off ta the western extremity of ‘the muili- 
tary aren, thereby weakening the amc: 
aot. Turkey that herween the [ual 
garin border and Constantinaple and grv- 
ing the Bulgari forces the best chunce 
of a successful rush, asethey planted, 
opin the Turkish capital 

Gut the Terkish government, no dont 
advised by their foreign experts, eit the 
garrisons Gf Seutara ard other Turkish 
towns i the newhborhood of Monte 
negro ip take care of thence lyase antl re 
inforcerl primarils the army that was to 
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THE TRAINEE WHICH CAME INTO CONSTANTINGILE 


SUED FROM THE LINES (SEE F. 215) 
appose the Bulgarians. The Turkish 
HP EP io Pe gt P a 


plan Was apparently to defeat the Bul- 
rarians fret, and, having dealt with this 
most formidable of ther enenves, to tit 
their attention later to the punishment of 
the other States 

Bit the Turks were mot even equal to 
the first of the tasks tl set themselves. 
They are a slow-moving race, 7 think it 
was Milihe who ssid that the Turks be 
gn to defend a position only when an- 
other anny wok) conser capitulatine. 

[i the present war the Turk has shown 
qa number of tomes how slowly te bears 
a beeen amd how often he bering to fet 
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ipon an experence too late. Neverthe- 
legs, af an the case at Chatuldja and m 


the historic example of Pleyna, he will 
defend! too late with remarkable (eter- 
Tetra iat, 
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WOT LIZATION 


In the case of the Bulgarian, the ary, 
a thing of speed! aml French-like dash, 
The Paleat officers, in preparing 25 
they this. war, de 
vonred SSpPOAon | aT 
pilin quickness of 
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A SERVIAN Ktitl WITT AMT t A 
VOIVODA TETEKO 

One of the Servian fevelationisis of 
ooeratitiy for 
the present war 


movement. It washiways said round the 
club in Soha that when the Bulpurians 
struck thet niovement would be hard and 
fost against Constantinople.  Constler 
how this ttle nation, with only about 3 
mullion inhabitants, which the average 
American was wont to consider a primi- 
tive country of “Dagos,” mobilized ther 
army of 350,000 men, In two weeks 
after the call to arms their forces were 





NOSMAN |, TIME 


Maccdoniz wher, 
Weare in Macedonia, finally aerved as gmeriiias 


Camper behind the fron 
tier mountains ready to 
move through the border 
[MISSES On word irom 
Sait that peace was deti- 
nitely broken. 

‘Those who kn 


now BOTH 


thing of the: Turk can 
picture him at the tron 
cm recerving news that 


hs Own government hal 
declared Wil against tine 
bulgarian’ and Serviaris 

nol waiting for 
enemics to follow 


shane 


weaitle 


(sreeéce the «xumple of 
‘lontenegra, 
The news pave the 


Turkish soldier a mens- 
Ure ty lee py satistact I, 
Mut, slow-moving arnt 
eenerally lazy, his camp 


Was not stirred by the 
tiews ne was that of the 
ulear, Slowly he path- 


cre d m litthe ron pS W itn 
He fellow-soldiers. knelt 
i pave thanks to AL 
ta i, made coffee and 
rule | civarctics, anil 
spent a happy night 
round a comfortable 
campfire Hscussing how 
be would make the Hul 
earian pirls dance to his 
music when he enterei! 
Bulgaria and the Bulgar 
men deserted their wo- 
men atid children to hin. 

But the Turk himself 
and not the Bulgar was 
CIMIEP, the man who was pune 
tc hop ana ekaja to get 
cut af the way of <r 
eneny, The Bubears 
came through the pases 
with speed that amazes! 
the nnlitary authorities of other nations, 
anil, after three quick tattles following 
rapidly tpct each other, the Turkish 
army was driven back to the sheltering 
msitions of the Chataldja lines, about 30 
ml)es ftom Constantinople. 


after 


THT NULGARIANS AVOLD THE Thar 
evidently. the epinton of the 
and aiaa of the ber- 
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Turkith generals, 
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“FUSTENELLA, CR PLEATED SEHINT, 


THAT THE SORTHEES ire bh WEARS 


The Kavos ta the weed watehman when the foreign cmblassies or consulates keep to 


oritect then ated their tesilences in Torker 


niin envinerrs nil nulitary offecrs who 
hal aided tr the construction of the tor- 
tiications af Actrianople, that the Bul 
gartiana woth) lirenk their bucks, $0 bo 
speak, there at Admanogple, just as the 
Russians hed spent so mech of their 
eneray dial their time at Mevnn im the 
War ot ISy7 before procecning car: tid 
Constantinople. While tle Mulgarians 
stormed and mveste] the poeiticon at 
Adrianople the “Turks planned to hiring 
wp their great hordes of men—it would 
take ceyera| months, ct be sure—irovn 
Asin Atnwor 

The Pilearans, however, cid net-stop 
at Lchrinnople Lanite rt pag themselves 
with masking the fortresses there with 
ctly sufhicient men to prevent the garre 
aon escaping of getting in further sup- 
plies. they pushed om pat once toward their 


pou. 





Oe thei (rises 


And what wis the result of their pet- 
ting to the Chataldja entrenchments with- 
in three weeks after they first charged! 
the Turktsh Tones? The resoit was am- 
Ing: 30 terre that altoost aw tatu 
would have made peace without another 
hattic and would have pawl whatever 1- 
thammty the Allies-.saw fitte cemaunil, 
But the soul of the Turk is of a different 
stuff, Eis religion is. pot a thing that 
considers Serioirsty a waste of thie work's 
Hest: mn! Wleewi, 

The Turks |iad had in all prohabiy 
408,000 armed met <“atiered over Enrie 
pean Turkey, vet they could muster on 
the Chataldja fines but 7o,000 effectiees 
for the defense of Constantinople, The 
others ore to be gecounter! for in various 
wavs: szome bail been killed in. tattle, 
come had cied of become ineffective bv 
starvation and disease, some had been 
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Sites, some Tadd teers in 
parrisons lke those of Adrimmople, lan- 
nin, atcl Scolari, which must im tire: 
capitulate, and others hid cut off 
from retreat and compecler| to take to the 
fasthesses of thie rroumtivins 
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LATALIIA AN TOEAL LACK FOR BPEFESASI 
Verowith these “*h.000 men the Turks 
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tinted ya There they began to fight Tn 
thre cramped peeition the Bulgarians 


were fe longer able with swrtt 


ments to otthank them, The st on 
enhter cide and the heavy guns of Turk- 


ish ctuisers confining the attack to 
y & = F inh 
limited central plain, permitted the ‘Turk- 


: trenches anil 
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redoubts and fre steachly trom them at 
the onccming Bulgarian miantry. 
It a question whether the bulgan 


ans, now that the London conference has 
failed and fitting has been renewed, car 





in taking the Chataldpa lines 
Ther capture SeetTis possible only by i 
tedrons minnge and trenching pro 
veas* in other words, only by laborious 
and sacrificing effort such as the Japand¢se 
devoted to the taking of Port Arthur 
[he questen= have citen beech put to 
me why the Turks dul so badly im this 
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‘| 


war and whether they are no longer the 


Cort 
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csupatile Walnors they were in farmer 
days. 

Mi pani m is that the reputation ci 
the Turks as a whole reste upen the 
heroic work of a few ardent leaders, 
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and emplowed the spint of Islam, which 
the great majority of the ignorant peopl 
of Turkey possess. Same of the Turks 
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THE CHANGING MAP IN THE BALKANS 


order, | suppose, to moisten his parched 
lips. The water cart did not come his 
Woy. 


THE TURK DEFUSES Alb FOR 1S OWN 
WLS THEE! 


Several men lay on a manure pile; in 
whieh one was fecbly digwing with his 
fingers a trough in which he miigtt He 
and thes keep warm. Several rounil thts 
manure heap fifted their heals and called 
aut to os in Turkish. Qur kavass (an 
embassy attendant) told ws that ey 
anid; “We are sick men ated no one: tives 
as water anil in one gives brea” 7 
appeal to usin the sight af mer pf thelr 
own faith seemed to me a remarkable 
recoynition of a somewhat better condi- 
tion of humanity existing among men of 
the Christian cations. 

There was no excuse tor thes terrible 
condition, which existed net ently at San 
Stefano, but on the Chatalilia tines and 
even in Conatintinuple. The govern- 
intent had brought the cholera over to 

Renope from Asia Miner in the mobil 
ration, and ther brought it into Constat- 
tinople, Where sick and Wounded were 
crowded inti the inasqnes, At Constan- 
tinople there was an abundance of pire 
visions aryl an endless supply could be 
got in from the several seas that wash 

e Enipire’s shores, ‘There were also 
many foreign Red Cross volunteers in 
thie city, who were not permitted to go te 
the front! 

The Turk likes to condyet bis affairs 
er leave them to conduct themselves 
without the interference of foreigners, 
ar! though always polite he availed lim 
elf of the foreign niclical officers and 
iwrsea qniy when they forced themselves 
npem hil In order to get patients some 
‘of the volunteer stirgeons were compelled 
to meet the Meomimg trains and take 
away as many wounded men as they 
could accommodate in bespitals which 
they nnprowised, : 

‘Fhe condition at San Stefano was so 
pitiful that Ate Philip and Major Ford, 
together with) the Rev. Robert Frew, a 
Soutaman, aii Mr. Maurice Baring, an 
Englishmiun, went out there with ite 
idea. of saving at leust some of the 
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wounded and mjured who were not 
stricken with cholera. Mere segregation 
and feeding and wutermge hundreds of 
those cordoned at San Stefano would 
save their lives. 

The work which these men took wp 
was financed by Mrs. Rockhill, wife of 
the American Ambassador, with Amer- 
jean Red Cross funds and other collec 
tigns, Soon the Turks, shamed at the 
sieht of foreigners doing their work, 
sunt outa few officers and a number of 
men and made a feeble pretense of medi- 
cal work, and soon foreign Reel Crous 
ten and some Austrian Sisters of Charity 
Went out to assist at the worl. 

TWO HEROIC WOMEN 

But the pioneers of all were two old 
worhen, ore Swiss, the other a Hunga- 
riatt, both frail old laces of more than 
sixty vears, whom Philit’s party on their 
arrival found already working among 
the mass of ding and dead homanite. 
These old ladies, governesses living in 
Sah Stefano, went inte the cholera cor- 
don, taking ther own sayings of motes 
and working with their own hands, not 
even troubling to nonfy the foreign em- 
bassies of their action, much less appeal- 
ine for protection, Miss Alt and Maul. 
time Scheider were the names of these 
lacties. | 

TH MLEMAA GF THE YOUNG TURKS 


The Young Tork movement, which 
promised imuch a few years ago, seems 
doomed to failure. The original leaders 
of this reform movement were men af- 
fected by Eurepean education—almpst 
etitirely men whe had lived, if they had 
not also studied, abroad. The majority 
had returned home with their faith tn 
Mohammed distinctly shaken, 

But thoegh they hard lost their zeal for 
the creed of Islam their soioutns abronel 
had not nade Christians of them, Against 
their natural enemies, the Balkan Stites, 
they were as bitter a= ever. Their re- 
ligion had given place to putriotism. [n- 
stead of replying inthe manner of the 
““rac believer” to the question of thetr 
nationality, mutiely, that they were Mos- 
lems; they would answer now, if you in- 
quired, that they were Ottomans, 
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THE TURK GHES OUT OF EU HRD 15 HE CAME 


Lon Lites of these uraimd piasea choad over the bridles of the Cahier Hath mired hf conveyed 
to the Astihe shores bey heat 


Servinns and the Montenegrins, who are 
likewise Slavs, they are rmost practical 


WHAT ‘TEL StAV QUESTS MEANS 


When we take up the Slav question 
We erter at oner mit the polwics at f.u- 
rope, Why have the European Powers 
the right to infertere tn Balkin affairs? 

It is in the first instance the right of 
might y but mest of the Powers. bawe at 
very definite renee, oF eXCUse, 
Enlil, the stipporter of the Vurks 
former vears, anied them then be 
the alternative of their oeedpation 
of Constantinople seemed to he at aceite 
pation by the Rurssitns sic England, m 
spite of the present citente with P raaice 
and Russin, has never ceased to pric rit 
aeainst the ussite achieving their att 
hition to acwuire Att outlet tom southern 
=) ae 

4g ia well known, England's perma 
nent policy in European affairs 1 to 
maintiin a divided continent m order 
that she may remuin sapreme, 3 is 


=a ki 


a | jth 


He 
always to be found balancing the rival 
Europenun catips, thereby keeping the 
peace by placing her navy on the side of 


the weaker group. Plostile to, Russia 
pt if ta the | APAoeet War, she naw forms 


the Triple Entente by supporting the 


France-Rissiar Alliance, the Triple Al- 
of Germany, Austria-Hungary. 
and Italy being. she beliewes, the present 

| Tr, European pecaice. ienle co 
Russ when Russtia amition was to 
assess Constantinople, Pride Ea 
hostile to Austria-Hungary and ber sap- 
porter, Gennany. whe tugether appsir- 
ents envet the Possess ot Saloni 
and hope ior the extension of a Gennan 
shaft wf territory from the Baltic Sea: to 
the hiwrean 

Eng dattel is well aatrshed that the [al 
tan States are vielorions in the present 
war, though she opposed them when sist 
feared’ that they, being Slays like the 
Russians, would evertally be annexed 
hy Russia. et the three Slay: States of 
Sontheastem Envreaye lave given vary 
cleur proaf to the contrary. and as long 
sé they desire their own liberty of action 
and independence Great Britain will al 
low her Christian sympathies to support 
thnse riner States against the Turks. 


hire 
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WHEY AUSTRIA INTERVENE? 


The position of Austria-Hungary, sup- 
irted be Germany in her interterence on 
ehalf of the Albanmns, is one of serious 
politics as well as of thwarted ambitions. 
The evident intention of the victorious 
Balkan States was to divide Athatia—an 
impurtant territory, though peopled omly 
by @ primitive mountain race and more 
or less sparsely settled. But the accom- 
plishment of this plan would unite the 
Montenegrins and the Servians, on the 
south of Austria, within whose borders 
are many Slavs , 
Austria-Hungary desites to keep any 
contedericy of the Southern Slavs fechle, 
because theugh these Southern Slavs in- 
tend to maintain their independence, they 


are, nevertheless, in sympathy with Ris- 


sin, the great Slav nation, whose religion, 
like thetr awn, is Crthaclox—that is to 
say, Of the sume form as the Greek. 
The great balaice of racial power in 
Europe being Germanic and Slav, the 
Gennanie. Powers must prevent a strong 
Slay confederacy south of them as tong 
as their neritern frontier is permanintly 
open to a Kissian menace, J urther- 
more, by maintaining an intact Albanin, 
which Angtria will support and assist for 
political purposes, she may prepare tor 
the tuture absorption by herself of this 
section, at least, of Turkey in Evarrapie. 


tS RUMANIA'’S CLAIM. just? 


It is hecuuse Ruinania is not Slavie, 
yet Hes geographically between Russia 
and the Southern Slavs, that she naturally 
adheres in sympathy to the Germanic 
Alliance. Reriania's claim for territarial 
compensation from Eulgarta is based on 
the fact that many settlements of Ru- 
Titans, not emmprants from Rumania, 
but remnants evidently of ancient Roman 
invasions of the Ralkan Peninéaula, will 
be annexed by Bulgaria with her share 
of the conavered territory of Macedonia 
and the Adrianople vilavet, 

With the new order of things that must 
come soon after the several countries are 
able to mark out their new border lines 
and extend their respective governments, 
the various scattered settlements of Hul- 
pars, Serbs, Allmnions, Greeks, andl per- 
lips even Rumanians (or, as they are 
known in Macedonia, Vlachs) will natu- 
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rally, to some extent, shift themselves le- 
find the respective border lines of the 
races with which they are to’ become 
assittilatert, | 

The Tziganes, of gypsies—of whrm 
there are very tanv—will be content tw 
live anywhere, and there will be neo iliffi- 
culty of politics or national ambitions 
arising from theit presence. 

Likewise, there will be no (ifficulties 
save those that exist already in Balkan 
enuntries, with the Spanish Jews, whit, 
as [have said, took refuge in ‘Turkey in 
great numbers during the period of per- 
secution im Spain, 


THE TORK FORCED BACK TO ASLA 


As for the Tork: he will trek hack it 
great mumhers to Asin, selling out His 
lands for whut he can get or allowing 
them to he taken from him, for there is 
much vindictive feeling among the Cline 
tains. He will dispense with the quics- 
tot of compensation—hecing a fatalrst— 
as the wall af Alia 

Me will tiake tis way hack to Nata 
as he came away, centuries ago, little 
changed by his association with the peo- 
ple of Exrope—whoii te has kept as he 
found them, ti a medieval condition: 


with all the barbarity of medieval Eu 


rope. with all its picturdsqueness, its 
calor, sytialor, and pnthinking faith. 

The Turk is to be seen-already moving 
toward the bhosnhoris. Many thousands 
WENT away, fleeing before their retremting 
ami, leading ther double teams of uf 
jalnes or oxen, behind which creeped the 
lorert Leetrrage, Toour-wheeled datnobas, laden. 
with the reruants Gf their Posteecios, 
and with ther veiled women in black ond 
their children gaily clad! im striking: con- 
Will the Turk change How, amd prc- 
gress atl reform? ‘That ts a. question 
which T shoulil arswer in the negative, 
He isa Mosterny and the soul of the trie 
Moslem is indifferent to progress. 

Bat tor the enlareed Balkan States it 
svoms safe to predict rapid development 
dlong modern tines, for we have seen how 
all of them under great difficulties have 
aready fulfilled partially, at least, their 
aspirations to adopt the ewihzing msti- 
tations of Europe and to advance in edu- 
cation, morals, and materia) welfare. 


THE COUNTRIES OF THE 


CARIBBEAN 


By Wittram Josers SHowaLtTer 


rw HE wonderful changes that will 
| be wrought on the countries of 


| the Carthbean region by the oom- 
pleted Panama Canal are beginning to be 
evident through the plans these countries 
are making to capitaline on the advantages 
it Wings to them, Everywhere there 1s 
anticipation that the completion af the 
canal 14 going to bring im a. great stream 
af capital for develapment putpodes, and 
that an eta of unprecedented growth and 
expansion. will result. : 

Such a desirable outecune will take 
ince in same of thease countries, hut not 
in all of them; for, anti! capital tf made 
safe in any country, i will not come im, 
and there secs oie no prospect of such 
an issue of affairs in many of the cotin- 
tries of this region, | 

Nowhere else in the world has Nature 
been more bountiful in her blessings of 
mitural reseurces than in the Caribiean 
region, Everything that her treasare- 
hose holds has been lestewed with lav- 
ish, and alse with impartial. land, Some 
anc tas observed that if you tickle the 
ground with a hoe it smiles back with a 
vain, and certain it is thit in any one of 
these countries the ground of natural re- 
animes may be tickled with the hoe of 
foreign capital and it smiles Tack with 
yams of wealth. 

These countries ate nearly all favored 
alike in natural wenlth but Ubere is a vast 
difference in the development of that 
wealth—a difference that may be attrib- 
uted almost wholly to the character of 
the governments in the respective coun- 
tries. 


NVY: AND MISREELE DWELL TOORTHEN 


In germeé of these lands the milk and 
honey of plenty flows m ao bountiful 
streant. Others are in wretched poverty, 
where the masses never have enough (0 
keep the gaunt walf of hunger ToT 
gnawing at their vitals day anil might and 
vear in ani! year out In traveling 
through these countries one is mpresseil 
with the fact that prosperity alides with 


good rule and poveriv dwells with mie 
Tile. | 

Starting out with the easily demon- 
strate: fuct that there is very little differ- 
ence between theae countries tn their nat- 
utal resources, it is interesting to look 
aruninid sind notice what a vast difference 
there ts.1n the use that is being made of 
this natural wealth, Ome needs mot gu 
ant of the confines of Central America to 
ace this. It would require six Salwadors 
to make one Honduras, and vet Salvador 
has three times as moch population ani 
three times as much foreign commerce 
ax Hoamduras, 

Cost Rica is less than heli as lig as 
Nicaragua, and yer it has three times ay 
much foreign commerce as Niciragun. 

‘And vyet, when Salvador and Costa 
Rica are compared with Porto Rieo, they 
in turn seem te be slow in their develop. 


mezit. Porto Rieo 1s-s0 small that seven 


islands fke it would be required to cover 
in aren equal to that of Costa Rica. vet 
it hacen foreign trade five times ae great 
as that of the Hanana Empire. Porto 
Rico is less than half as large as Sal- 
vador, yet it has a foreign trade seven 
times As great. 


WHY LITTLE PORTO KIC HAS PHOIGHESSED 


Little Porto Rico is so small that at 
could be buried in a-single Central Amer- 
ican lake: it woull take 57 ithiunds of 
its sive to equal Central America in area. 
and vet Forte Rice produces more for- 
eign trade than all Central America’ te 
ether from “lehiantepec to Colembia. 
The reason? Plecause Porto Rien hae 
an ideal government, ‘The trade of the 
island hos neatly quintupled since Uncle 
Sam tock possession there, The number 
of children enrolled in school has in- 
creased sixfold. The wages of the: la- 
baring class has multiplied threefold, 

We read of Porte Rigo’: present pros- 
perity in-every page of the record of its 
expanding industry. [t is seen m the 
spar fields, where four tons of sugar 
are fittaiaced where one: was a dozen 
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THE PYRAMID TEMPLE OF EL TATIN 
This peramid temple, situated at Paparitla, in the province of Vera Cruz, alexico, pre- 
sate a feature fou! inne ather pyramid. Wt is constructs] of earth, dtesecd with shotio, 
and i solid thromghouwt: With the exception of the space. reserved for the stainway, thi 
oeramid i faced on oll foot ellen with a beries of stone niches apparently denned to recoivy 
statues, This feature is unique The temple proper, which orvened the puramid, hos new 
divappreared. 


years ago, ond where the Porto Rican abundant and cheap, Porto Rico & des- 
peanle receive SG for exported sugar tined to become 2 great cormpetstor with 
where they received Si only a degen vears Florida and southem California in sup 


before. Jt @ seen in the expansion of plying our tropical and: sett ropucal 
the coffee fincas, where production bas fritta, 
quadrupled since the bepimmngy of the The crusade which was mitted: and 


century, Its seen in the growth of the ongmally directed by the WS. medwal 
fruit-export business, where the prodhic- officers against the bookworm disedse m 
fon of oranges imereised seventold int Porte Rico hms been a godsend to the 


fen yaurTs, pares prp liens went fold in four enitering pen] Neot the itand Formerty 
years, and grapefrit twentyfive-fold in. practicully the entire napolation of Porte 
three Vvears Rico suffered from this wast affliction 


Wherever one toras Porto Rico 1 @&k- Hundreds of thotisaieds ct causes have 
tending its Spar felis planting rhe w cince been treated ond the ma pority ml 
Hineapple plantations, establishing oew them cured. Vorty-five dispensaries are 
coffee fincas, andl laying out new citris-.  mamtamed throught the izland, and in 
fruit grives, And siven a free entraice oo soigle year 40.000 cases have Deen 
of ther preniucts to the markets of the treated, ontot which 14,000 complete and 
Linited States, products mised where sooo partial cures were made. There 
frosts never threaten and where labor is still remant some 200,000 cases in the 
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A PREMISTORIC 


THe eanrmndas 
Puente, in Mesien 
ffomm the rocka 


iti 20 fect in dength and jue tail & hidden in the spring 


Mion fren WY. FL Aobmes, 1, S& Stisnal Meaaom 


WATER Guu 


serpent is found sculptured on the rock on o hillside near the town of 
it is represetitel! as if crawling out of the spring, which here iseues 


‘re mie li jerrsd : 


gre of the opinign that H represcris a Mexican water gin 


rlariel, [ust Hits: afer Leng reduced at the 
rate of abowt T2000 m year, The treot- 
ment is free to the people, the expense 
being batne by the government 

With hondreds of thousands of men, 
woimer aml children released) from the 
thralldom. «af the cee Westin 
altel previte risen ses that much attack the 
huvnan system, humuanttariun ends with- 
Ot mena have been: served : atid, with 
ther earning power chawhler!, thetr ablnlity 
to work in many cases treblecl, the great 
cmisade agaust the hookwonnt in Forte 
metiivtes ane af the brightest 
nages in all Golonial history, Here pb 
lic fnedicine has been put to the test, and 
the most enthusiastic promises of the 
santtiatian and exponent of preventive 
medicine has seen his dreams corne true 
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Pre rine 


That Porto Rico under Spain was little 
different from Central America tewlay is 


Shown by a prin WiHinhtie essary that waa 
polilished at the lug centennial celebra- 
Hon at thq7—an eseay that was awarded 
the prize by the Spanish authorities on 
the island themselves. Jn that docurent 
the eeaynt declired 

(only the laborer, the son af ctr fields, 
ane of the most wanfortunate bemeys in the 
world, with the pathel tace, the hare font, 
the Neshlese body, rere! cht hang, 
am the feverish glance, strolls iniliffer- 
ently, with the darkness of ignorance m 
Hhteeves. Tn the market he finds for food 
only the rotten fish ar ment, ceodish eov- 
ere| with gangrenish <plotehes, aml Tn- 
dian rive: The that harvests the best coffee 
i the world, who aids in Fathering imto 
the TILL EW the sweetest rain in tmture 
an] drives t pasture oar beautiful voung 
beet animals cintnt carry to his lips g 
| re tee buen 
aoproliliited tix, wed he cain ws on, 


SuET Lele with imipuriites, 


the 


Lk 


. 7 my ; = 
single slice wf ther flesh? estes 


\ REPULSIVE 


Wins fourm! in & corm 
“ion. in Mex. An animal figure with a 
builder to which it eerie to be cline atist 
little Mex Paro al ie Who bs show tt aluumngs Hie 


4 
hia conous stone 


whieh then fitted Porto 
Rice now fits Central America, The 
laborer of Porte Ries, who then got les 
thal) 2g cents a cay for his wrk, Wits 
even better off than the present laborer 


Phe picture 


of Guntectuln, who now gets tine cents 
a day for his. Ther, seven out ot ome 
Porto Rican laborers were barefooted: 
today nine ot of ten well ahucs, while 


ao Central America six out of 
hare tonto 

lest th seem tO aypeir tlaiyt rh ea 
1] 


inv Purto Rico with Contral America Line 


Sen are 


comparison is an unfair ene, let Cube 
be taken. isteail Cobo has an ates 
eomew hat smaller than Guaternala cartel 


poop lant nm approximetely equal, amid) vet 
it enjors foreign trace 13 times AS 


LLL 
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Phote Fre Wo EH Mule, ? 


phat, 
celd o few hundred feet from the ation at 
dome bend is carver be beh rclici on the 


die got bee gutted from the 


eer cit ue 


large. [tb tne an area one- bith as great 
as hi itof all of the six Central \rierieati 
rey ritalin, including Panama, amd yet Hs 
fee COMIMETCE 15 three tries as gred 

« that of all six requiblics tugether- 


Gott) COVERS MENT SPFULIS PET EATTY 


Jamaica, woh ritish possess, wis on 
ete corn one eweltth ae ET eat as that ot 
Nicaragua, anil vet it has a foreign trade 
three times as great, Giie tight go on 
with these entimerations mee hnitely, the 
lesson of them all be Mtap tliat prosperity 
espnet exit where rood povernment does 
not. On the other hand, it is equally 
cdemnn=trialei chant [Ha wert) Curinet exist 
inthe Canblean region where good guv- 
ernment is found, 
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THE COUNTRIES OF THE CARIBBEAN 


GUATEMALA 
A trip through the cauntries of the 
Caribbean is a trip of remurkable con- 
irasts: In-same ways Guatemiula js the 
mest interesting OF them-all, Guatemala 
contahis a larger proportion of pure— 


blooded Indians than any other of the . 


repubiies, 

Tn tiorthern Guatemala one sees many 
tribes of Indians who have never felt 
the mide touch of an outside civilization. 
They are not even acquainted with Span- 
ish, and still speak the aneormapted 
times af thelr Agtec arid Mayan an 
eestors Who ruled the conntry before 
Coltrmlias discovered America, "They are 
an honest and cleanly race. ‘They will 
not tolerate Jonse women among thers, 
anil in their tratiscacthms with outsiders 
theif Word is as gael as old wheat m 4 
STanry,. 

A little ustration of this it was my 
good fortune to see when Twas in Cnate 
mala City with Secretary Knox. Indians 
from every part of the republic were 
competed uw go ta the capital an peer 
ticipate in the big parnde, While cating 
on Caneal General Bucklin,a Mis. Owen, 
who his spent 30 pears among them, 
brought in hwo typical San Cristobal In- 
dian girts: té be photugraphed. One of 
them had a very unique set of mative- 
wrought silver ear-rings. which: | Inertige lit 
For ber, and also a silver ming: Stir- 
mounted with a hitle spread-witiged dove, 
‘Then she had another ring which I 
thouvht was a Tanbearced gold ane. 
She replied, that she wriuld net cell it, 
since it was trol pold, Mfrs. Owen fs 
sured me that she ine never lnown one 
of them to misrepresent anything in. 
order to effect a sale. | 

Vet it isthese splendid types of peapie 
who become stives t0 the Guntematan 
coffee planters and are forced to work 
their lives away trying to pay their debts 
ona wage of less than nine cents a day. 


WHAT AN AMERICAS CORMMLATIOS liks 
Wik THE [XDIANS 


It is in Guatemala that one begins 
properly to appreciate the great civilize 
Felice of a muchanaligned American 
corparation—the United Fruit Company, 
That corporation has muuty thousanits of 


tending to the Carbbean Sea. 
its laborers a dollar in gold a day, cleven 


223 


acres of banana plantations along the 
lowlands of the Motagua Kiver anil cx- 
It jays 


times az mich as the laws of Guatemala 


“say shall constute a day's wage, ne 


readily can imagine what a boon this ts 
to poor Indians who have formerly heen 
se only nine cents: Yet the United 
Frit Company voluntarily pays this 
wage, and is able to give work to every 
Guatemalan Indian who applies fora fob. 

lt is the advent of such organizations 
a8 these—powerful eninigh to protect 
their own interests when disputes with 
the local governments arize—that spells 
the econcenic salvation of these countries 
and promises an honest wage to the la- 
boring classes. T hold mo brief for the 
United Froit Company, but it must be 
sait} that that great corpotition hus done 
more for Central America than all other 
agencies combined. 

HONDURAS FS VERY UNPORTUNATE 

Honduras is in a very bad way from 
whatever Standpaint one views it. [t has 
a ammiller population now than it had a 





half century ago, and it has gone to 


wreck and niin te such an extent that 
nothing but ontside help can ever lift it 
figain to a plane where growth and de- 
velopment are possible. And vet it Is 


wich in natural resources almost beyond 


FETUS AT VC 
With vast deposits of minerals of all 
kinds; with untold thousands of acres af 


the finest tropicnl fruit and vegetable 


lands in the worl and with vast areas 
of magnificent grazing and coffee lands, 
Honduras t¢ at our very doors: Tt is yoo 
miles nearer to Chicago than that city ts 
to San Franciseo; it ts claser to Wath: 
ington than Denver is: it is farther from, 
New Orleans to Chicago than it is from 
Puerto Patios and Livingston to New 
Orleans A stable government for Hon 
iluras; and it mst Scala a kingdom of 
plenty instead of a principality of pov- 
A KINGDOM OF PLENTY 

Necross the border is prosperous Tittle 
Salvador. [t is as different from Hon- 
duras as night js from dav, Jt hus o 
population so dense that if ours were of 
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LAKE MARAC AIM), VENEZUELA 


Thies is a-great take, quadrangular in shape. in weetern Venernela. ig7 miles long ariel 


76 miles tirmadl, 


lt contmunivates with the cea. by 14 channels, cach 
har. lt for which the lake would be aavianble for large vewels, 


obstructed bya sandy 
The influrive ot the tds 


m feltum the lower part of the lake. and the water is comancleetithy lrgckish, het on thie yer 


half the water is swort 
the entrance ta thir lake. 


equal density we woul! have a yxypila- 
tion of foo million im the contmental 
United States; and although nearly halt 
of the country i mountamaus, the poo- 
ple are able to get theit living cut of 
what they produce and) still hiwe a Tul 
ance of traile anmumting te about 33.500. 
a ot be 

The Salvadorean people are different 
From these of any other Central J\imert- 
can State, They lmve a middle cluss. 
There are thousands of litth farms nit 
much latger than o good-sired city block, 
and yet it is here that the real prosperity 
of Salvador is created, 

In no other wav could tearly 2 outhon 
saris find subsistence on 7,225 square 


miles of territory, neatly half of itemonn- 
tains, Salvador has had its revolationary 


troubles, too; but they have been more 
hectic: of ‘bellicose neighbors than be- 
cause Of internal difficulties. People whe 
cultivate their own lands have too muuch 


A city aol seqport, Tounded i 171, 


ot the same fame stints al 


at stake to Start.a revolution with every 
change of the moon. 


THE HOFELESS SICARAGIANS 


Nicameua is in the same cotelition 9% 
Honduras. They have had revolutions 
there since the memory of the inhabitants 
runneth not to the contrary, There 
seems to be lithe hope that they will ever 
be able to give themselves a good govern- 
ment, Here ate sees thoausund oppor- 
tunities for the déevelepiient of preat 
went, 

Wirgin forests of all the previous 
woods in the category extending for 
niles on end: coffee lands. where nullions 
of pounds of splendid coffee might be 
grown: sigar lands which might yield 
tndreds of thousands of sacks of sugar; 
attcl vet al) stand idle. Why? : 

Ask the American coffee growers of 
the Matazalpa district; ask the cotton 
growers of Campo Santo. The revolu- 
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ranamans have gome dawn to the canal pends in no small degree upon the good 
zune Fern for the time being. Same induct Of the governments af Central 
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nection with the Gittemala Northern 15 
only a short break, antl then there wont 
he actial rail ceniection from PPro racureiin 
to New Pork 
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ing to spend millions of dollars in deep- 
ening the magnificent harbor at Charlotte 
Amalia; on the ishad of St Theimas, 
expecting that here will be a favored 
sje for the calling cf ships after the hig 
waterway is th Operition. 

Lying hard by the main shipway from 
Furope to the carnal and being a free 
port, St. Thoma’ anticipates a great 
oom. Ad it will almost certainly be- 
come the Panumi-hat distributing center 
of the world. T have been in every coun- 
try north of the Equator, and on this 
island 1 saw the biggest Panama-hat store 
I have ever seen. [tis prohably the bie- 
gest emporium of its kind in the world. 


WHERE 15 COLUMBES pURien? 


Sante Domingo expects that it will get 
a share in the great international com 
merce that will move through the Pan- 
ama Canal Not onty will tteafford a 
great highway for its exports ain) im- 
ports, but will also constitute an impor- 
teat pert of call formany. kinds of ships, 

Here one may see the house of Calum- 
bus, and if the conclusions of the priests 
of Santo Domingn are to be believed, his 
very ashes. It seems that Columbus, his 
brother, and his scm were interred in the 
Cathedral. In after years. it was decided 
te remove the ashes of the Discoverer to 
Havana. . 

When the Soamnards were fighting in 
the Spanish-American war they took the 
bones at Havana back to Spain and in- 


terted them there, It is claimed that it 


has since been demorstrated that those 
are the bones of his brother- 

The Santo: Domimngauns afterward op- 
ened wp a leaden casket ane iat found 
the inscription “Cristubal Colon, First 
Admiral” Other evidence substantiates 
the claim and was strong enough to con- 
vinte Serretary Knox that the Domini- 
cans. actually do possess the real bones 
of Columbus, 

The casket was-opened for our pintty. 
There were small parts of the skull, 
vettiebrn, tbs, and femurs remaining: 
but for the mest part there was nothing 
but dust. The bones still remaining. un- 
crumbled would All about a, quarter-peck 
measore. 
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UNCLE S440 AS A CUSTOMS CLERK 


Under the eonvention by which the 
United States is overseeing: the collection 
of customs in Sante Domingo, remark- 
able results ore being achieved. When 
the United States sent the receiver there, 
the customs collections in their entirety 
did not sitice to meet the needs of the 
government and the republic was a bank- 
rupt, defauiting on its interest und hay- 
mg the warships of a European tation 
at its door. | | 

One of the early acts of the receiver 
was to revise the tariff, Expert duties 
Were cut in two and import duties were 
lowered Ly per cent. 

Linder the old tariff chatnpagne was 
admitted with a nominal duty and beer 
was heavily taxed; silks came in almost 
free and cotton goods bore a heavy bur- 
den; French sardines were admitted with 
a low city and rice was assessed with a 
very heavy one. 1 put the burdens of 
tixatian on the poor masses and prac- 
tically. exempted the rich classes. 

The revised tariff reversed all this. 
And under an henest administration of 
the tariff Liws bo per cent of the recdiwed 
tant gives the comutry more revenue 
than foo per cent of the old tariff. The 
other 40 per cent goes to the Hquidation 
of the foreign debt of the coutitry. 

Haiti does not expect tiuch from the 
Panama Canal, for here is the ane spat 
in the New World where black rules 
white, and to which the tourist tide will 
probably ever How. | 

Flere aley there have been revolutions: 
starting almost with each change of the 
minon, for a teneration or more, The 
country ts perhaps the most backward in 
the New World. They never plant any- 


thing. Haiti grows o considerable amount 


of onffiee, hut it grows on trees which are 
now the wild descendants of the trees 
whtel were planted by the French eolos 
fists. 

Porto Rico feels that the completion 
of the canul spells new prosperity fir it: 
Plans ate an foot for a magnificent tropi- 
cal hotel. to be huilt at San suger Being 
hard by the natural route for ships be- 
tween the canal and Hurope, it expects 
to profit by the trafic as Genoa profited 
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THE WORLD'S MOST VALDABLE WATER CROP 


‘by the Mediterranean traffic before the 
Turks took Constantinople. 

Cuba aiep is expecting vast opportuni 
ties for development and expansion Brow= 
ing out Of the operation of the carnal, 
The Cubans are 0 dnthusiastic as to pri- 
pose the cutting of a canal through the 
island just west of Havana large enough 
to accommodate all the shipping that 
passes from the Atlantic seaboard to 
Panutna and wie orrsd, 
dt is not wnreasonable Lo assume that 
if the people of Middle America can 
secure fair and proper governmental con- 
ditions after the completion of the. Pan- 
ama Canal, they can-do what Cubs has 
done in the 13 years since the first Amer- 
ictus mherventions, a | 

Since that time the number of people 
in the island able to. read arid write has 
‘ncrensed Lan per cent. “The mortality 
rate has been cut down from 33.58 
thousand to 12.69, and only Australia, 
among all the countries af the world, can 
make a better showing. 

The balance of trade has risen froma 
deficit of $27,000,000 a year to a suit pilus 
of $30,000,000. The mileage of machdam 


249 


reads has increased from 4 3 miles to 
g28, Some $350,000,000 has been spent 


since then in the rehabilitation of the 


country. And even then Cuba's govern- 
ment has sot been all that it might be, 
nor is it at the end of its possibilities of 
progress. Only a bare fraction of its 
arricultural lands are under cultivation; 
only a part of its mineral wealth has 
been developed, It might easily be mare 
to quactiple its foreign trade. 

[uit astiming that Central America can 
only be brought up to the standard of 
Cuba today, its foreign trade would 
amount to a full billion dollars a year 
instead of a beggarly G5 million today. 
ft would Nave 1o,o00 niles of railroad 
where it has less than 1,000 mules today. 
It would have 5,000 miles of macadam 
roais as compared with a few hundred 
today. It would have a population of 
11,900,000 as compared with 5,600,000 
tokiy 

This and more will certainly come to 
Central America if good government 
there cormes apace withia completed Pan- 
ana Canal. 





IMPORTANT NOTICE TO OUR READERS 


. WING to the very large increase 
(): the edition Gf the NATIONAL 
Gronrarmic Magazine, the ca- 
pacity of ont printers, who have the 
largest printing establishment in Wash- 
ington, has been temporarily overtaxcd, 
with the result that the magazine 1s many 
weeks late. In September, iji2, Wwe were 
printing 140,900 copies, whereas the ¢eili- 
tion for January and February had leaped 
to 210.000 copies. The present nagazine 
also makes a larger book. 

This increased! popularity of the maga+ 
rine ia very gratifying; however, such an 
extraordinary growth was bevoril all cul- 
culation, 


and day, 


Messrs. Juild & Detweiler, Inc. who 


have so admirably printed the magazine 
for 25 years, are now tmiltling 4 large 


new plant, whieh will be entirely devoted 


to the printing of the NationaL (ro 
ceapnic Macaztne. Meanwhile, new 
presses are being installed in their old 
higlding, ahd two shifts are working night 
Every effort is bemg made to 
catch up with the calendar, and we hows 
soon that the readers: will receive the 
tiigazine more regularly than has heen 
possible in the pave two months, Mean- 
while, the tnetibers may rest assured that 
the increased cditian will mean an even 
more valuable and entertaining magazine. 
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PROGRESS OF THE NATIONAL GEOGRAPHIC 
SOCIETY 


The Reports for the Fear pore of the Director and Editor, the Secretary, and 
the Trewnrer 


WEPORT OF TIE DIRECTOR AND cirrom 


HE results of the year 1912 were 
most gratifying in all depurtinents 


of the Societys work. In the 


variety and extent of researches anc) ¢x- 
plorations by the Society: in the number 


of new members added to the rolls; in 
the popularity, influence, anil educative 
value of its magazine, ane) in the meneuant 
wided to the investment fond, the year 
3 surpassed all tts predecessors. 

The expedition which the Society, in 
cooperation with Yale University, sent 
te Pern, under the direction of Hiram 
Hingham, tae a Gurefol stiuly of the 
wonderful Inca city of Macchu Pichu, 
disenvered by Mr. Kingham in gti. The 
expedition stayed in this city for Ticathy 
five months, mapping it in such deta! 
that a model can now be ade of Macchi 
Pichu, which is one of (he most extra- 
ordinary archealogieal finds in America 
during the past 50 yeirs, The city covers 
the top of a high mountain, being one- 
half mile long and almost.as wide. The 
buildings are binlt of blocks af pure 
whitte granite, mit topether without ce 
ment. “The culticatiqns hy the Sactety 
af the results of Lh, Hingham’ a expend 
tion, Which also made many other new 
discoveries, illustrated profusely by the 
retnarkable artay of photographs that he 
brought tack, will bring much haner ard 
credit to the Society for its share in the 
work. (The April: ‘mamber of the Mag- 
azine will contam Dr. Mingham’s report.) 

The expedition to Alount Ratmat, 
Alaska, to study volcanic conditions of 


the mountain and neighborhood, was also. 


very successful Pret. George C. Martin 
has completed his repert, which is illus- 
trated by a marvelous collection of pho- 
tograiphs showmg the dlevastation caused 
hy the voleano. ( Published clsewhere i 
this number, } 

The expedition to the east coust of 


Hudson Gay, under the direction of 
W. E. Clyde Todd, did good work, and 
its biologie! and other studies. should 
prive Valuable aequisttions to science. 
The scentibe volume of the Alaska 
Glacier studies of 1404, 1910, and mort 
was cotapleted by the late Ar mY m a 
Tarr, of Cornell Liniversity, 
Lawrence Martin, of the | [Beeaied ie 
Wisconsin, stud delivered to the Society 
late in the year, It will be published in 


rg 

‘he present activity of the Sooety in 
conducting explorations is most gratity- 
ing When we realize that until very re- 
ecntly the Society had no funds of its 
OWT available to maintain researches. 


THE NEW BUILIMAG OF THE SOCIETY 


AS the Somety has no endowment, it 
has beer the policy of the Board of Man- 
agers cach vear to avid to the reserve 
fund as litee an amount as possible from 
the annual receipts, mn atder that the 
Society might accumulate a comfortable 
surplus and thys be protected in times of 
firaincial stress, The wisdem of this 
policy is now apparent, when, owing to 
the immense increase in the correspond- 
ence and tusiness of the Society, more 
accommedations are necdeil for its office 
force than Hubbard Mermenal Hall can 
wovitle, and the erection of a new office 

uilding for the Society has become im- 
peratrve. In December, 1972, the Hoard 
of Managers authorized the construction 
of anew building on the large property, 
which the Soctety had purchased at a 
cost of about Syy.o00, adjacent to Hub- 
bard Memorial Hall. 

The Finance Committee, whieh the 
Tard charged with the «duties of pre- 
paring plains. is now actively at work on 
the designs for the new + tnilding, which 
will be convenient, well-lighted, and 
handsome annex to the beautiful home 
given to the Society by the family of its 


first President, [tis expected that ground 
will be broken for the new building about 
Aprl a, and that mt will be ready for 
cecupancy before November 1, 113. The 
building and equipment will cost approxi- 
mately Sr5oouo, exclusive of the land. 

Wher the ew structure is completed 


Hubbard Hall will be restored to the 


original purposes for which it was m- 
tended—a meeting-place for geographers 
and travelers, for the research and other 
committees of the Society, and for the 
accommediation of 9 usetul geographical 
library of ready reference, The Society 
has several thousand standard geograph- 
ical books, hut owing to the crowding af 
its present duarters, the volumes are fer 
the most part stored mn pachking-boxes. 
Fourteen years ago an able-bodied man 
could walk off with the entire month's 
edition of the omguzine on his. back, 
whereas today seven freight cars ate re- 
quired to carry the paper for printing 
the current number of the magazine. ‘The 
number of the magazine which eontams 
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This increased growth of the Societ 
will provide foils for an even more val- 
uible magazine in 1913 than the So- 
ciety has yet been alle to publish. Sev- 
cral new maps anid panoramas, including 
another wonderful mountain panorama 
hy Dr. Charles 1, Walcott, Secretary of 
the Smithsonian Tustitution, and several 
colored features will appear in early 
ntimbers of the magazine, Each number 
of the magazme will contain splendid 
articles by eminent authorities; and an 
average of from 125 to 150 Of the mar- 
velous illustrations which have given the 
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this repert woull fll a book-shelf rh4 
miles long, This really extraordinary de- 
velopment of & magazine which prints 
ti fiction has been made possible largely 
becamse of the belief of the old and new 
metibers in the object of the Soctety anid 
of the loyal support which they lave 
given ta its policy of popularizing ger 
eraphical Metigi@leriiee. particularly as ex- 
pressed in its magazine, 

Duting gta there was a uniform 
growth in riew members and in receipts 
of approximately 60.5 per cent over the 
era! velr, the largest percettage of 
Increase that the Society has attained 
during the past six vears: | give below 
a table showing the progress of the Sn- 
Gitty in its membership, in its receipts, 
im its earnings, research expenditures, 
and investment for exch of the last six 
years: It is there shown that the mem- 
ership, the receipts, and the earnings 
for the vear 1912 were practically four 
times. the corresponding figures for the 


year 1908. 
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magazine its wique reputation for mter- 
est an instructian, 

The mipazine has been purchasing 
maternal in almost every part of the 
world sind has today one of the most 
valuable collections of photographs in. 
the United States. The Society has also 
a large equipment of machines, ete. 
which hive heen purchased during the 
past several years and none of which 
appear an the books of the organization 
ns assets: The Society has o eollection 
of copper plates worth many thousand 
dollars, also not carritd ax asacts, 
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There were published by the Society 
during 1912 1,705,000 copies of the mag- 
azine, the average monthly edition for 


the year being 142,083, 2 gain of 48,000: 


per month, ‘The average edition im 4911 
was Q3.gt7: in agio, GRR33; in 1900, 
62,833: In 1908, 41,000. ee 

The Society is today the largest patron 
of the post-office in Washington, exchid- 
ing the government departments. Dur- 
ing the past year abant 1,200,000 letters 
and 30,000 postal cards were dispatctied 
from ont office, Approximately 225,006 
remittances were made to the Society, 
only a very small percentage of which 
were of a preater amount than $2, Porty- 
eiglit thousand changes in the addresses 
of members were made, more than 150 
for each working day, and approxi 
mately 2.250 mimi-hags of magazines 
were sent out each month. 

The condition of the advertising de- 
patttient of the magazine t most prom- 
ising for the current year. Our policy 
has been to lavit the number of adlvertis- 
ing puges and (o-refusye much advertis- 
lng which we did riot think desirable. 
For instance, advertisements of certain 
tnedicines, foods, real estate, ctc., though 
earned by standard magazines, are sot 
printed in the National, GeQgRAPHTE 
APAGARINE. 

The fact that the magazine has, been 
built up out of membership fees and sith- 
scriptions, and has not been dependent 
on advertising receipts, has enabled us 
to he independent; furthermore, we hive 
nit had te maintain. an expensive adver- 
lining staff. . 

Gur policy ts to limit the number af 
pares Of advertising to be carried by the 
‘Magazine (o not more than go pages Bi 
month. Owing to the exceptional value 
of the advertising pages in the NATIONAL 
Gronksarmic MaAcazine, there is now be- 
ginning to be a great demand for them, 
and we expect shortly to command 4 
much more remimerative price per pMge 
than has heretofore been obtamable, | 

The success of the Society in develop- 
ingy a popular magazine for the diffu 
- SLOT ot uaomiautie information monthly 
makes me believe that the Society should 
now tndertake the publication of the 





ideal, or standard, books of travel. I 
seems to me that our aim should be to 
cHconhge fo new type of peagraphical 
literature, just as we have encourageil 


and established a new type of @eopraph- 


ical magazine. Our facilities for ius- 
trating books of trayel and for distribut- 
ing them are unequaled. The marke! is 
Hooded with books of travel every year, 
most of which are mibbish and not 


worthy of even a line of note in ‘our 


periodical. They haye.a very smal) sale, 
recause so many poor beoke af travel 
are published that the very rare good 
book ts hidden in the mass of worthless 
material, 

If the Society adopts the policy of 
printing exceptional studies of forenmn 
peoples, such as “Parmers of Forty Cen- 
turies,” by the late F. H. King, we still 
undoubtedly receive applications from 
authors of such volumes who will want 
to have 03 undertake their publication 
becanse of the distinction that a wark 
approved by the Society will merit fram: 
the public. We have such a tremendous 
field of readers that the Soctety ought to 
do all that it can to place useful goo- 
graphical information before them, 

Chir aim is to make the magazine a 
souree Of desirable and useful geographic 
information to every intelligent family 
in the United States, and we believe that 
this ambition can be tealized, 

lf the Society through its magaspe 
can get the average inan and womin m 
the United States to read articles like 
the one on “The Wonderful Canals of 
Ching,” in the (ictober (1912) muniber, 
we shall be doing an educntional work 
which in importance cannot be overesti- 
mated. | 

The magazine is this becoming one of 
the greatest forces in the world for a 
letter understanding and appreciation of 
other peoples, and for the promotion of 
international good will, And in this con- 
nection PF quote from an editorial mn the 
Boston Herald as follows: 

“The National Geoctaptic Society of Wash- 
ington, D.C, is doing a work, chrenah nhe 
monthly publication of it maguime, which no 
intelligent man of womatt can afford to remuait 
jmoerant ef Geepraphy hy itself is erdinartly 
thaught a dry subject. Geography, on the con 
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trary, based on geilogy of the vivid) presenta 
tion of the great physical features of tho earth 
on which ‘deperd oll civilteations, eustoms, 
avoecations, ecienins, and ltermtures, easily Ite 
comes ‘one of the most freciiating of atuidies, 
ur event of mere cursory skits of reliling. 
“Strange to add, in its bearing on such af- 
fectims of the heart as ardent Jove of ccrnntry 
and patmotic pride in its great forcordaineil 
destinies, hore js an agency the force of which 
connot be overstated, Tadesd othe modern m- 
novation of hatehing chickens by inculators 
metead of hent in simply newhere oomparcil 
with the sytem of hatching patriots of the 
samp of William Tell by eecingteal geography, 
as exempliiied cin the faith anil works of ‘the 
es Geayraphic Society at Washingten, 
Lae is 


“This is nm will paradox, In trath, have 
nol the wravest historians meisted that the rea- 
eon why there ts no such thing as the existence 
of patriotic sentiment in Ching am solely dust 
to the fact that the born bert re ctrapable 
of loving 400 million fellow creatures one 
knows pething about? They are a pure m- 
merici) abstraction to a fan Of their lives, 
langtuwes, aspirations, jors, and surrows he is 
icknorant of every conctete dem, wnless. that 
they all wear the national pigtai; and se, even 
this doneliog appendage is ot potent erougl 
to bind the people together im the chore of 
universal jowe. . 

“Fost the same used to be asserted of the 
Cited States of Ameticn The States wore 
too hig, tom broadly thapersed, too divergent 
fn itterests, For aty one ta be capable of ey- 
ta their riultituidinias populations as fellow 
countrymen, A the, howeret, at any rate m 
the ¢vew of the National Geographic Society of 
Washington, & now raplilly bemg done away 
with. Tt ia getting cffected through a vivid 
append fo the vitinl imagination which ts cn 
ahiing us all to eee, in the mind's ere, our 
Whole oountty of conte atl az a whole, The 
stupendonws national enterprines already co 
plete, or aliatt to be inaugurubed, are fast 
annihilating all Tines of geeeraphical division, 
and enlisting the minds ond hearta of the aca. 
tered miliions th vast indertukings tn) which 
all share a common interest and common pride.” 

In conclusion, vou will permit me to 
call your attention mice mote to the fact 
that, notwithstinding the wide range of 
geographic subjects included in the maga- 
zine, covering archeological, geological, 
political, are historical themes, the stan- 
dard of accuracy of fact has always been 
maintained Tt is the reputation of the 
inagatine for its inquestioned reliability 
and impartiality that is largely respon- 
aihle for its popularity. | 

The great snecess of the year would 
not have heen possible without the cor- 


dint cooperation and help of the wssistint 
wiitor, Mr. John Oliver La Gorce; the 
nesistant tremsurer, Mr- F. i. Eichel- 
berger; the assistant secretary, Mr. 
George W. Hytchison, aml all the other 
members of the office force, to whom 
grateful acknowledgment is hereby made, 
Respectfully stiimitted, 
Grae? TH. GaneveNon, — 
Director aud Editer, 





The vear 1912 shows a large inerense 
In the membership of the National Ceto- 
geraphic Society and a general mprove- 
ment ints condition and work, 

The number of members December 30, 
1Ort, Was oz0gr; the number areded 
pent their own application from Jianu- 
ary 2 to December 31 was sg,1t: the 
lowes by death, by resignation, by not 
payment of dies was 5.800, There was 
also a net gam of 8.029 in the number ot 
soisenibers, miking a net increase of 
58,514 members and subseribers during 
the vear and the total membership, in- 
cliding life members and subscribers on 
December 31, 1002, rho, 5s. 

Fifty-five new fe members were 
elected during the year, making the total 
life membership so5. | 

The membership is distributed thraugh- 
out all the States anid Territories of the 
Union, and includes about 4,100 im the 
District of Columbia and between 1,300 
am! t,400 in the Philippines, Hawaii, 
Porta Rico, anil Alaska. The member- 
ship im foreign countries is 3,550, and 
represents 50 different countries, inchuel- 
iy meat of the Maropean countries, 
Egvpt, India, China, Japan, Australis, 
New Zealand, anil the various Central 
and South American countries and sev- 
eral West [nilian islands, 

The membership in Canada ts 1,550, 
in Mexico 550, m Cuba 450, mm Europe 
2,300, Central and South America 350. 

In January, 1912; Mr. James Brvee, 
the British Ambassador, was elected an 
honerary member of the Soctety, 

Respectfully submitted, 
©, P. Asti, 
Secretary, 
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Pearl Necklaces 


HE subtle variations in color, 
lustre, shape, and texture of 
Pearls explain the necessity for 
most expert judgment and infinite 
patience in grading and matching. 
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We now invite Inspection of a 
large number of Pearl Necklaces 
of exceptional quality, many of 
which have required years to com- 
plete. 
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Particular attention is given to 
the enlarging and improving of 
necklaces. 
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“Mention the Geographic—It identifies you.” 
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The Telescope of Speech 


be focused upon any person within 


The astronomer, by the power of his 
telescope, becomes a reporter of the 
movements of a hundred worlds 
ereater than ours, and the student of 
celestial activities millions of miles 
away. 

He points his instrument at any 
spot in the heavens, and his sight 
goes rushing through space to dis- 
cover and inspect a star hitherto 
unknown, 

Up to the power of his lenses, his 
vision sweeps the universe. 

As the telescope may be focused 
upon any star, so the telephone may 


the range of its carrying 

Your voice may be directed any- 
where in the Bell System, and it will 
be carried across country at light- 
ning speed, to be recognized and 
answered. 

The telescope is for avery limited 
class, the astronomers. The telephone 
is Tor everyone, 

At the telescope you may see, but 
cannot be seen. At the telephone you 
may speak and be spoken to, you 
may hear and be heard, By means of 
the Bell System this responsive ser- 
vice is extended to the whole nation. 


Pa wee re, 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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VICTOR ANIMATOGRAPH COMPANY 
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yy = ~=Take Your Friends 
Traveling at Home 


The use of the Balopticon, the Perfect 
Stereapticon, insures the delights and 
educational value of travel to every-one, 
anywhere. Any gathering, at home or 
elsewhere, canenjoy the world’s beauties 
and interesting places as revealed in 
the vivid, brilliant pictures projected by 
the Model B, 


Balopticon 

lt throws sharp, brilliant pictures from: or- 
dinary lantern slides, or you can have your 
own photographie negatives made into 
slides. Madeto last alifetime. ltis moderale 


in price and simple in operalion. 
MODEL & BALOPTICON. equipped with epeelal arc 
lamp. 4—rnpere eleestat. ana pilig.. | 77 00 
curmplein, be esetal traveling coe = = See 
MODEL B BALOPTICOS, equipped with special 
(wed? Mogda,-iachuding tcenmeting plug. mn 
coed. oomplete, in crtel carting $18 
Pa 4 . 
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Comfortable — 
Chairs 


“ROM Canton, China, come 
these artistic examples of On'- 
ental craftsmanship—‘* hour-glass 
chairs’’—suggesting in every line 
cool and restful repose. Graceful 
in design, sanitary in Construction, 
and inexpensivein price. The ideal 
choirs for summer use. Woven by 
| hand, without a nail in their entire 
construction—prices, $4.50 to $12 
each. 


Send for Beautiful Booklet 


[lusgtruting in colors the various designs of 
these unique chairs, tables, and stools. 
Address Dept. A. 
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| fl Know the weather ahead. Youf health is concerned. Dress‘ "h 
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A} tore out of fife and give more pleasure fo/rour guests. In your home an | 
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) Leak? No.“Sweat’? No. 


Write? Yes! 


HY doesn’t the Parker Fountain Pen leak of 
‘aweat’’ ; Bete ase it has « curved feed. 
tabe—the famom Parker Lucky Curve. 


AF ; i i F ka, i= a aaiadk |h 7 + Pe | 
And how does this Lue ) Corte beep the Parker 


from leaking? tecause it bet the feed-tube free af 


mobowhen the pen w turned Punt Up after wiring. 
Laten to Hi Lt: happens. ben Lik ary ) i pemain 
in the feed ope i}| ier ti nian Peo. 
ia. ont bode Heat —o8 deere heats tne air 
Lithe pen, See A-rey pictur thd: “The air ex- 
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tri: Tt pushes the ink-drope in the feed -tibe on 
and out around the writing-end of the pen, where 
they wut for your cican fingers when you temore 


Le ip Oo Were, 


Now m tbe Parker Pen the touch of Lock+ 


Curve fo pen-harre] (see X-ray) ere Cad Alone y 
Affraction. Crpillary Attraction i ithe mone force 
that. mates: Larmup WCE draw oil, sponges abeorb 
Water. cle. And anil lary Abtracti in. ira ill dik 


cut of the Parker feed-mbe the instant vou turn che 
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fhe dheeder acl Fate e Yriai Af waa re mot abeolutehy 
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Ee} Parkers, The a fat. cabins 


Braitiite Parker Pete at puter pgular stationary, frag of 


Crp sore tits 


Parker Pen Co., 94 Mill St., Janesville, Wis. 
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BEAN SOUP 
LENTIL SOUP 
In 1/4 Ib. 1/2 'b. and 1 th. rolls 
Knorr's 
Compressed Evaporated 
ao Vegetables 
Ey 2 An absolute necessity far long voyages 
: TEN VARIETIES 
Packages of about 5 ounces ecoch 
20 packages in oach hermetically sealed con 
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Before Traveling to Europe 
ad dnt Ubustemied Jesder 
CATHEDRAL ROU TE 
East Amgiia, Homecel the POjgri Fathers, Dickens and Temerpeen [iietricts 
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Oniy the most ennitary of tefrigeratare 
should be acceptable in modern residences. 
The brenaa | ty of tha Faerni ly often dependa Cth 
herw foods are keyt ino. weather. The danger 
ef talnting or painoning of foode by supqry, 
fiyrnant ator ethe Jinings con be mbimerdu til y 
Prevented by installing in your home o 


MECCRAY 
Refrigerator 


in the MeCray-n perfort circulation of purs, 
fey. coh) air keeps food eeeet, trek, eeol and alse 
fately atattiad, Beivntiionl tr insulstesd wells ntl 
akhitory, ually chimned (interiors lined with tpl 
Cine, coomol, pircelsin or odorless white wink) 
Tuo whe, 
vy MoCraye are qiality refrienrator chosen ley the 
U3. Pure Pood Laborwtorten ntl are inetalled in the 
Pret roi inotiojplens med prirote reside hecs, 
Awidet range of tock sizes aud baile to oeler 
Lipes to unit jheamnllestor largest families, Chit- 
ede being doors tony be sich lent to any Medora, dhe 
avoiding the beeen ‘ns treed tite ig the kitebop four, 


rife for oor free book “How to te @ Res 
frigerator’ ond anpaf the following coftelog 2: 
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McCRAY REFRIGERATOR CO. 
576 Lake Street Kendallville, Incl, 


tere ta te follelig cifive: 

Chicago, I Ca Min. We i laa il; jure | New York, z tl TT, ia 
o) Philadelphia, S06 So. (ich ony Boston, 12 Com 
nesta o.; Chaweland, mes Rial rey Datrold, Er 
Michigan, Arey PMA tiwaiknn, Vi tera Byricinre Ate 4 
Mirna appli, io St. Seth Sts ea, Louis, 4h Bos, Fibre 
Mii Mew Orteare, £25 fierciee Se; San Francisco, 
Ciraty afel Steckini St Wieehimeghon, 611 if. WwW. - 
Roulswille,!4) th Munk Are; Pittedwrgh, | 14 Market 
a Cofumbla, 5.0.) Stan i.) Athenta, Ga, fi 
detection £3. 4 Cinsinnatl, (1 i dth St: bdlena pelts, 
12146 Pitot ie. j 
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L. B. LAWTON, MAJOR U. 5. A., RETIRED 
151 CATUGA STREET, SENECA FALLS, NEW YORK 
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FISHER & BRYANT, Inc. 
CONSULTING FORESTERS 


4n0 
TIMBER-LAND EXPERTS | 


TIMBER VALUATION, FIRE PREVENTION, 
BOUNDARY AND TOPOGRAPHIC SURVEYS, 
WORKING PLANS, MANAGEMENT, OPERATION, 
FOREST PLANTING AND NURSERY STOCK 


OLIVER BUILDING 
143 MILE STREET, BOSTON, MASS. 
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THE BASIS OF ELECT RIC VEHICLE SERVICE 
IS BATTERY DEPENDABILITY 


Your car may be beautiful to look at, easy of control, comfortable; but 


unless the hattery i¢ dependahle all else if useless, 
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be a ll j Put Weta HiLir arrest ult 4 ot L 
ir PP | perid Citeden Peas we o boa A i = J rt a 
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THE EI ECTRIC STORAGE BATTERY CO. 


PHILADELPHIA 1913 


I J ri Lima Lis Ciercianil titan iker 
f | ic hel Son Th | Pon an Bt tay ei Lt rile taal rr | I? pitas 
mi yin ** Tiatritimiacs, © Bathe ** Det hé ptribe *! Inapectian Corp 
Use the ** Exjne ** Battery for Gas Car Lighting, Starting or Ignition. 
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Sixteen years of unchanged unit 





CONST 


uction tell why Goodrich 


Tires are the best for your car 


J SORTY-THREE veir of suceesstul rubber manutretur- 


Ing are in Goodrich Tires 
can clincher automohile tires. 
ago, when automobile tire-minking began. 


We made the original Ameri- 
That was sixteen veurs 
Dhe twenty-seven 


vears/of rubberexperience that lid preceeded were crystalized 
inour praciple of Unit Construction, | 


Thus principle demonstrated its soundness from the stuart, 
wad Goodrich Tires always have been and always will he so 


mache, 


You know what you are vetting jin Goodrich Tires— 


they are a protection te your automobile, and they give vou 


comtert and mileaze, 






Best rt 


Made as a Unit 


Lait (hatieat ret lieth (teri ts just what 
iteavs—enel) Comrie Lire js mele 
aa it The witt bles jateyvikle bow 
Hie placing ofthe avers of tine rubber 
impregnated dabrie which tourld wp thie 
huckbome of the tire, vied in thie fin- 
ishing with tie thick, teneg eed tread of 
the purest robberwhiels is eonpentled 
In sowie tert —three viens af kiowl- 
ede ot rubber makes is how will 
resin rol weer. 


The result ia a onit tire which is 
howd to gite both resistance ane re- 
siieney, ae bok re were anil auto 
mobile makers testify by their choline. 


Fach layer of inbric, cach strip of 
robber—every part ofa Gindeich Thre, 
is placed just as arcunite knowledge 
of the dtinands to be made upon it 
demonstrates is best, 
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the Z ong ae 


Users’ Opinions a Unit 


Goodriel) Tire ieere wre no inl in 
recnmtincniling them, Ohwern million 
Coneirioh Tire alicl nett satiety the 
coinnlete cdematil in 118 Our in- 
creased) factory facilities will enable 
wt tike eare of the rich ereater 
demand in FOS: Makers of 175,000 
af tie 40,000 newanutomohiles whieh 
Will be nuerketed tn 1074 have alrendy 
contracted lor Geootrieh Tires, 


Fully lal! the svtomehile output of 
LOTS will go from mmaler to buyer 
vith Gowdrich Tires ay the orlghrial 
Sprott! equi parent, 


This overwheloing verdict of auto 
mobile malers and ownersis thie cect 
Tenens convince areiustent 
you aan theatre for the acheantager te 
Vou, ad w tire user, in Geedrich Unit 
Construction. 
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“Geographic readers: may depend upon the character of our advertisers.” 
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Cured as a Unit 


The critical point in muking « tive is the curing—the vul- 


conzing. "To be perfectly cured, rubber requires just so 


nuh hest—snre. 

Gioodneh Tiressare cured asa unit. Body and tread sre 
cured together in our vuleanizers ander proper heat. The hs 
ber impregnation! the fulsrie strips, the breaker strips, side 
strips and the thiek, tough tread, in this most particular oper- 
ition, literally Aecome one trre—a monet. 

This is the secret of the non-stripping of Goodrich treads. 
Onur utit toring vonverts the built-ip tire inte an integral 
structure, strong) foll of life: We wouldwt cure the tre twice: 


ay more than vou would bake a pie twice. 


Wear as a Unit 
Goodrich Tires wear uniform, ‘Curing them as 
units unifies their strength is wellas their buoy ney. 
The thick. tough teend—extin heavy nd) extra 
alronu—beenuse of the unit curing, is perfect sat 
every point. One ineh wenrs the same my: another. 
The Goodrich unit construction gives the same 
dependable stauneliness to the bedy of the tire— 
the insite. Rody aid trend ure one—they cannot 
come ajaort—they held and wear together. 
This ts wliat the tire teser wants. 


For all these reasons you owe it to yourself 
and your car to buy only Goodrich Tires 


Hoyo are an ea uietionsed aublomibihat so heow immediately 
Hie olor ty von of the verdiot of the tiokers of neatly half the 
LLG output of cars, 

ifawo are mot, their Hegision, copplind: with that of hundreds 
Of thotissnds af ecperictandl Inuitapiets, i worl even mure to 





auf Me vou. Ten b fet pore tire knawledge ftom fulure etpierbenine. 
a Dene: it now by the ope rienced judgment ofall this majority 
be Pre r 
Heri of makers and. tire usera, anil Iiaeititd with Caantrich lire. 
Hews 
peace Gootitich deters and service. statins everywhere. 
ner. The B. F. Goodrich Company 
=| Akron, Ohio 





“Mention the Geographic—It identines you,” 
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|| Answered by the Packard “38” | 
SS | Why is a Packard at its best after thousands of milesof |} Ey 
| hard usage on the road? =4| 
iF Why will a Packard run so long without mechanical |}Ee 
[=|] attention? ae | 
Fal Whycana Packard run 30,000 mileswithout overhauling? || 
eai|| Why may a Packard owner start on a thousand-mile |[= 
‘3i| tour at a moment's notice? =! 
=|| Why will a Packard bought this spring have a higher ||= 
=| relative cash value next fall, next spring or five years || 


hence than any other car purchased at the same time? 
Why does the discriminating buyer demand a Packard? 
| Ask the man who owns one 


| Here are some of the 38" features looking to 
safety, convenience and Maximum Service: 
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Left Drive 

Electric Self Starter 
Electric Lighting 
Centralized Contral 
Bepurcte Magnets Lanition 
Hydtevlc Governor 


Short Turning Readius 
sit Cylinders Perfected 
Dry Plate Clutch 

Forced Feed Ollin, 

Extra Lerge Cronk Bhatt 
Sis-inch Depth of Frome 








The Bridge Builder's Factor of Safety 








ie eee ets | | 
ne os 


The sum of these essentials is to be found in no other car. This 
comprehensive solution in one motor carriage of all the chief 
problems of recent years compels the consideration of the 
cnitical patron, 


Demonstration hy any Packard 
dealer on any kind of road 


Packard Motor Car Company, Detroit 
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“Geographic readers may depend upon the character of our advertisers.” 


THE FAMILY’S GIFT 
TO THE BRIDE 


Wedding Silver 
Dinner Jervices 
Dessert Services 

Tea Services 
Flat Table Silver 

Taodle China 
Table Glassware 


special Photo graphs of Indivichial 
Pieces and compicite serv ices 


WEDDING GIFTS 


cam be selected by 
ine far away purchaser 
oy sending for 


THE HAND BOOK 
which sets forth by 
engraving and description 
Many oeautiful and moderate 
priced aqifts, including 


WATCHES, CLOCKS, MAHOGANY § NOVELTIES 


A request will bring by return 

post THE HAND BOOK or 

special PHOTOGRAPHS of 
any specified article. 


BAILEY. BANKS i B IDDLE CO 


Liamond Merchants, Jewelers, 
Silversmiths, He raldists Stationers. 


Chesinut Street, Philadelphia, 





Or. 





SHAVING LATHER 


STICK - POWDER 








CREAM 


Whichever method you pre fer—Stick, Powder, 
or Cream—you find in Colgate’s the fullest 





end of the tube. 


‘There is no waste, 

Shaken on the wet brush, the last particle 
of Powder is as good as the first. i 

The Cream can be squeezed out to the very 


measure of both comfort and economy. 

They all give the same creamy, “smartless” 
lather that softens the beard while being worked 
Lu with the brush— =TrO MuUssy “rubbing in 
with the fingers 1 IS Necessary. 


Thase who favor the Stick find economy as | 


shown below. 


COLGATE 
& CO, 
Dept, Gb 

199 Fulton St. 

NEW YORK 


Wo@iire wl Mag 
arr ii | 








PRESS GF JUDD & DEFWEILES, bec, 


Leam the comfort of s Colevate shave 
by sending 4 cents in stempe for a 
tnal maze of Stick, Powder, or Cream, 


Economy with Colgate’s Stick 


When the one you now have js 
nearly weed up, wet band sprees 
il firmly an the end of the pew 
Ste =k. li stava—arid vou lise oVery 
Lit tma@eed of bavengtothrow away 
tha last half tnch of oo a8 Waual, 





WihHMnGros, G. G. 


